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EXECUTIVE SUMMARY

Key Findings

This Biological Opinion (Opinion) evaluated the effects of the Environmental Protection
Agency’s (EPA) registration of the pesticides 1,3-Dichloropropene (1,3-D, also referred to as
Telone) and metolachlor on Pacific salmonids listed as threatened or endangered under the
Endangered Species Act (ESA), along with the designated critical habitats of these salmonids.
1,3-D is a soil fumigant used to control nematodes, wireworms, and symphylans. Metolachlor
(racemic metolachlor and s-metolachlor) is a broad-spectrum systemic herbicide that controls
plants by inhibiting seedling shoot and meristematic growth.

This Opinion addresses the effects of EPA’s registration actions on all the listed Pacific
salmonids and critical habitats under the jurisdiction of the National Marine Fisheries Service
(NMFS). A complete ESA consultation on EPA’s registration of 1,3-D and Metolachlor would
encompass all ESA-listed species and designated critical habitat under NMFS jurisdiction.
However, in this instance, as a result of the 2002 order in Washington Toxics Coalition v. EPA
on EPA’s registration of 37 pesticides, EPA initiated consultation specifically on listed Pacific
salmonids under NMFS’ jurisdiction and associated designated critical habitat in the states of
California, Idaho, Oregon, and Washington. 1,3-D and Metolachlor are the final set of pesticides
identified in the consultation schedule established in the settlement agreement. NMFS’ analysis
therefore focuses only on the effects of EPA’s action on listed Pacific salmonids and their
designated critical habitats in the above-mentioned states.

Current product labels permit use on a variety of agricultural and non-agricultural use sites in
states relevant to this consultation: Washington, Idaho, Oregon, and California. 1,3-D is applied
through drip irrigation or various soil injection methods that require covering the applied product
with soil and/or tarping material. Approximately 82% of the 1,3-D products currently available
for use also include chloropicrin. Chloropicrin is a broad-spectrum fumigant that can be used as
an antimicrobial, fungicide, herbicide, insecticide, and nematocide. Use sites for products
containing 1,3-D include vegetable, field crops, fruit and nut crops, nursery crops, mint, and
potatoes. Maximum single and annual application rates for general crop categories currently
authorized range between 296 and 580 lbs 1,3-D./acre. 1,3-D products that are co-formulated
with chloropicrin allow applications of up to 350 Ibs chloropicrin/acre.

Metolachlor (racemic metolachlor and s-metolachlor) is a broad-spectrum systemic herbicide
that controls plants by inhibiting seedling shoot and meristematic growth. Metolachlor products
can be applied pre-plant, pre-emergence, or early post-crop emergence to control seedling
grasses or certain broadleaf weeds in a wide range of crops. Maximum single application rates
range from 0.64 to 3.75 lbs a.i./A. Labels allow up to two applications per crop cycle, and
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multiple crop cycles per year, with maximum annual application rates up to 5.97 lbs a.i./A/year
in certain crops. Metolachlor products are formulated as emusifiable concentrates, flowable
concentrates, soluble concentrates, granules, and ready to use mixtures. Metolachlor products
can be applied through a variety of ground applications methods including broadcast sprays,
banded applications, soil incorporation methods, and co-application with dry bulk granular
fertilizer. Metolachor can also be applied using aircraft and chemigation equipment (EPA 2019).

Current application rates of metolachlor and products containingl,3-D, and application methods
are expected to produce aquatic concentrations of both pesticides that are likely to cause some
harm to aquatic species and may contribute to some degradation of designated critical habitats.
Species and their prey residing in shallow aquatic habitats proximal to these pesticide use sites
are expected to be the most at risk.

Analysis and Methods

The assessment approach utilized interagency methods and procedures that were developed
based on the recommendations of the National Academy of Sciences. This framework relied
upon multiple lines of evidence to determine effects to populations, species, and their designated
critical habitats. The Assessment Framework in Chapter 4 provides a description of the
methodology used throughout this Opinion.

When determining the effects of the action (i.e., the registration of pesticides containing 1,3-D
and metolachlor) on listed species, we considered many pieces of information including: the
direct and indirect toxicity of each chemical to aquatic taxa groups (e.g. fish, invertebrates, and
plants) and terrestrial plants (i.e. riparian vegetation); specific chemical characteristics of each
pesticide (e.g. degradation rates, bioaccumulation rates, sorption affinities, etc.); expected
environmental concentrations calculated for generic aquatic habitats and riparian zones;
authorized pesticide product labels; maps showing the spatial overlap of listed species’ habitats
with pesticide use areas; and species’ temporal use of those lands and/or aquatic habitats on
which each pesticide has permitted uses. The specific sources of information utilized in our
analysis are outlined in Chapter 4.

The effects analysis focused around risk hypotheses, or statements of anticipated effects to
species. We employed a weight-of-evidence approach to determine for each risk hypothesis
whether the expected risk from pesticide exposure to groups of individuals was high, medium or
low. To arrive at that rating for each risk hypothesis, we addressed not only the effect and
likelihood of exposure, but also our level of confidence in the risk level. We utilized multiple
data sources to evaluate both the likelihood of exposure and the magnitude of effect to groups of
individuals occupying similar aquatic habitats. This allowed us to assess the body of evidence
that either supported or refuted the risk hypotheses. For each species, all identified risk
hypotheses were qualitatively combined into a single determination of risk at the population
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scale (i.e., the effects of the action) and represented graphically. A similar, yet separate, analysis
was conducted for designated critical habitats where risk hypotheses were developed based on
potential pesticide effects to physical or biological features of critical habitat. Generally, these
included effects to water quality, vegetative cover, and species’ prey items. Detailed effects
analyses for both species and critical habitats can be found in Chapters 12 and 15.

Conclusions

As described in Chapter 7, we consulted on all 28 ESA-listed salmonids within the action area as
well as their designated critical habitats. In the Integration and Synthesis chapter, we concluded
that EPA’s proposed registration of pesticides products containing 1,3-D is not likely to
jeopardize any of the listed salmonids nor cause destruction or adverse modification of
designated critical habitats for the species consulted on. Similarly, we concluded that EPA’s
proposed registration of pesticides containing metolachlor is not likely to jeopardize or cause
destruction or adverse modification of designated critical habitats for any listed salmonids
consulted on. The details of our jeopardy and destruction or adverse modification determinations
for each species can be found in Chapters 13 and 16.

Minimizing the Impact of Incidental Take

As prescribed by the ESA, the Opinion includes an Incidental Take Statement (ITS) with
reasonable and prudent measures (RPMs) to minimize take to listed species. These RPMs were
drafted in consultation with Applicants and with EPA using the best available information on
current agricultural practices and pesticide reduction strategies to minimize incidental take (50
CFR 402). The RPMs require label changes for all products containing these pesticides designed
to reduce pesticide loading into aquatic habitats; the development of ESA educational materials
to increase awareness of sensitive species in adjacent species habitats; reporting of label
compliance monitoring; and clarifications regarding methods of reporting ecological incidents.
The ITS and RPMs are presented in Chapter 18 of the Opinion along with associated Terms and
Conditions.

1 INTRODUCTION

The Endangered Species Act of 1973 (ESA), as amended (16 U.S.C. 1531 et seq.) establishes a
national program for conserving threatened and endangered species of fish, wildlife, plants, and
the habitat they depend on. Section 7(a)(2) of the ESA requires Federal agencies to insure that
their actions are not likely to jeopardize the continued existence of endangered or threatened
species or adversely modify or destroy their designated critical habitat. Federal agencies must do
so in consultation with National Marine Fisheries Service (NMFS) for threatened or endangered
species (ESA-listed), or designated critical habitat that may be affected by the action that are
under NMFS jurisdiction (50 C.F.R. §402.14(a)). If a Federal action agency determines that an
4



action “may affect, but is not likely to adversely affect” endangered species, threatened species,
or designated critical habitat and NMFS concurs with that determination for species under
NMEFS jurisdiction, consultation concludes informally (50 C.F.R. §402.14(b)).

Section 7(b)(3) of the ESA requires that at the conclusion of consultation, NMFS provides an
Opinion stating whether the Federal agency’s action is likely to jeopardize ESA-listed species or
destroy or adversely modify designated critical habitat. If NMFS determines that the action is
likely to jeopardize listed species or destroy or adversely modify critical habitat, NMFS provides
a reasonable and prudent alternative that allows the action to proceed in compliance with section
7(a)(2) of the ESA. If an incidental take is expected, section 7(b)(4) requires NMFS to provide
an incidental take statement that specifies the impact of any incidental taking and includes
RPMs to minimize such impacts and terms and conditions to implement the RPMs.

The Federal action agency for this consultation is the Environmental Protection Agency (EPA).
EPA has requested ESA Section 7(a)(2) consultation from NMFS on its registration of the
approved uses of pesticide products containing two active ingredients pursuant to the Federal
Insecticide Fungicide and Rodenticide Act (FIFRA). The two active ingredients being reviewed
are: metolochlor and 1,3-Dichloropropene. Metolochlor is a seedling shoot growth inhibitor
herbicide; 1,3-Dichloropropene is a soil fumigant used to control nematodes and certain soil
diseases. This is the tenth biological opinion issued in a series prompted by Settlement
Agreements stemming from a 2001 lawsuit (discussed below).

This consultation, opinion, and incidental take statement, were completed in accordance with
ESA section 7, associated implementing regulations (50 C.F.R. §§401-16), and agency policy
and guidance. This consultation was conducted by NMFS Office of Protected Resources
Endangered Species Act Interagency Cooperation Division (hereafter referred to as “we” or
“our”).

A complete ESA consultation on EPA’s registration of metolachlor and 1,3-Dichloropropene
would encompass all ESA-listed species and designated critical habitat under NMFS
jurisdiction. However, in this instance, as a result of the 2002 order in Washington Toxics
Coalition v. EPA on EPA’s registration of 37 pesticides, EPA initiated consultation specifically
on listed Pacific salmonids under NMFS’ jurisdiction and associated designated critical habitat
in the states of California, Idaho, Oregon, and Washington. Metolachlor and 1,3-
Dichloropropene are the final set of pesticides identified in the consultation schedule established
in the settlement agreement. This document therefore represents the NMFS Opinion only on the
effects of these actions on listed Pacific salmonids under NMFS’ jurisdiction in the above-
mentioned states, and the Incidental Take Statement only addresses take of those species. A
complete record of this consultation is on file at the NMFS Office of Protected Resources in
Silver Spring, Maryland.



Updates to the regulations governing interagency consultation (50 CFR part 402) were effective
on October 28, 2019 [84 FR 44976]. As the preamble to the final rule adopting the regulations
noted, “[t]his final rule does not lower or raise the bar on section 7 consultations, and it does not
alter what is required or analyzed during a consultation. Instead, it improves clarity and
consistency, streamlines consultations, and codifies existing practice.” We have reviewed the
information and analyses relied upon to complete this biological opinion in light of the updated
regulations and conclude the Opinion is fully consistent with the updated regulations.

2 BACKGROUND

Pursuant to FIFRA, before a pesticide product may be sold or distributed in the U.S., it must be
exempted or registered with a label identifying approved uses by EPA’s Office of Pesticide
Programs (OPP). Pesticide registration is the process through which EPA examines the
ingredients of a pesticide; the site or crop on which it is to be used; the amount, frequency and
timing of its use; and storage and disposal practices. Pesticide products (also referred to as
“formulated products”) may include active ingredients (a.i.s) and other ingredients, such as
adjuvants and surfactants. EPA authorization of pesticide uses are categorized as FIFRA
Sections 3 (new product registrations), 4 (re-registrations and special review), 18 (emergency
use), or 24(c) Special Local Needs (SLN).

Metolachlor was first registered in the United States in 1976 as an herbicide for the control of
weeds in a variety of agricultural crops including corn, cotton, potatoes and peanuts, among
other uses. 1,3-Dichloropropene was initially registered in 1954 for use as a soil fumigant to
control nematodes and certain soil diseases.

In April, 1995 EPA issued a Registration Eligibility Decision (RED) for metolachlor in which
EPA concluded: “The Agency has determined that all uses of metolachlor with the exception of
potatoes, soybeans, and peanuts as currently registered will not cause unreasonable risk to
humans or the environment.”

In December, 1998 EPA issued a Registration Eligibility Decision (RED) for 1,3-D in which
EPA determined: “The Agency has concluded that 1,3-D, when labeled and used as specified in
this RED document, will not cause unreasonable risks to human health or the environment.”

On January 30, 2001, the Washington Toxics Coalition, Northwest Coalition for Alternatives to
Pesticides, Pacific Coast Federation of Fishermen’s Associations, and Institute for Fisheries
Resources filed a lawsuit against EPA in the U.S. District Court for the Western District of
Washington (Wash. Toxics Coalition v. EPA, Civ. No. C01-132C, 2002 WL 34213031
(W.D.Wash. July 2, 2002), aff'd, 413 F.3d 1024 (9th Cir.2005)). This lawsuit alleged that EPA
violated section 7(a)(2) of the ESA by failing to consult on the effects to 26 Evolutionarily
Significant Units (ESUs) of listed Pacific salmonids of its continuing approval of 54 pesticide
active ingredients. On July 2, 2002, the court ruled that EPA had violated ESA section 7(a)(2)
6



and ordered EPA to initiate interagency consultation and make determinations about effects to
the salmonids on all 54 active ingredients by December 2004. Pursuant to this Court’s order,
between August 2002 and December 2004, EPA initiated consultations with NMFS on 37 of
those pesticides EPA determined “may affect” listed salmonids; the remaining 17 active
ingredients were determined to have “no effect” on listed species or their designated critical
habitats.

In December 2002, EPA and the U.S. Fish and Wildlife Service and NMFS began interagency
discussions for streamlining EPA’s court ordered consultations.

On January 24, 2003, EPA and the Services published an Advance Notice of Proposed
Rulemaking seeking public comment on improving the process by which EPA and the Services
work together to protect listed species and critical habitat (68 FR 3785).

Between May and December 2003, EPA and the Services reviewed EPA’s ecological risk
assessment methodology and earlier drafts of EPA’s “Overview of the Ecological Risk
Assessment Process in the Office of Pesticide Programs, U.S. Environmental Protection Agency
(Overview Document)”. EPA and the Services also developed counterpart regulations to
streamline the consultation process.

On January 22, 2004, the court in Wash. Toxics Coalition v. EPA, Civ. No. C01-132C entered
an injunction vacating EPA’s authorization of certain uses of 54 pesticide active ingredients in
certain areas and imposing certain other requirements (“Interim Measures™), until issuance by
NMES of a biological opinion or other described termination event. The no-spray buffers in the
proposed stipulated injunction extend 300 feet from salmon supporting waters for aerial
applications and 60 feet for ground applications for these active ingredients, which include 1,3-D
and metolachlor.

On January 23, 2004, EPA finalized its Overview Document which specified how EPA would
conduct ecological risk assessment on pesticide registrations.

On January 26, 2004, the Services approved EPA’s procedures and methods for conducting
ecological risk assessments and approved interagency counterpart regulations for EPA’s
pesticide registration program.

On January 30, 2004, the Services published in the Federal Register (69 FR 4465) proposed joint
counterpart regulations for consultation under the ESA for regulatory actions under the Federal
Insecticide, Fungicide, and Rodenticide Act.

On August 5, 2004, the Services promulgated final joint counterpart regulations for EPA’s ESA-
related actions taken pursuant to FIFRA. These regulations and the Alternative Consultation
Agreement (ACA) under the regulations allowed EPA to conduct independent analyses of
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potential impacts of pesticide registration on listed species and their designated critical habitats.
The ACA outlined procedures to ensure EPA’s risk assessment approach will produce effect
determinations that reliably assess the effects of pesticides on listed species and designated
critical habitat. Additionally, EPA and the Services agreed to meet annually, or more frequently
as may be deemed appropriate. The intention of these meetings was to identify new research and
other activities that may improve EPA’s current approach for assessing the potential ecological
risks posed by use of a pesticide to listed species or designated critical habitat.

On September 23, 2004, the Washington Toxics Coalition and others challenged the counterpart
regulations in the U.S. District Court for the Western District of Washington, Civ. No. 04-1998,
alleging that the regulations were not authorized by the ESA and that the Services had not
complied with the Administrative Procedure Act and the National Environmental Policy Act
(NEPA) in promulgating these counterpart regulations.

On August 24, 2006, the court determined the Services did not implement NEPA procedures
properly during their promulgation of the joint counterpart regulations for EPA actions under
FIFRA. Additionally, the court determined that the “not likely to adversely affect” and
emergency consultation provisions of the counterpart regulations waiving Services’ review were
arbitrary and capricious and contrary to the substantive requirements of ESA section 7(a)(2). The
court determined that EPA may write its own biological opinions under the alternative formal
consultation procedures, as they required the Services' concurrence with EPA’s conclusions.
Washington Toxics Coalition, 457 F.Supp. 2d 1158 (W.D.Wash. 2006).

On November 5, 2007, the Northwest Coalition for Alternatives to Pesticides (NCAP) and others
filed a legal complaint in the U.S. District Court for the Western District of Washington, Civ.
No. 07 1791, against NMFS for its unreasonable delay in completing the section 7 consultations
for EPA’s registration of the remaining 37 (of the original 54) pesticide active ingredients.

On July 30, 2008, NMFS entered a settlement agreement with NCAP. NCAP had sued NMFS
for failing to complete consultation on 37 pesticide active ingredients (17 of the original 54
active ingredients received “no effect” determinations and thus did not require formal
consultation) for impacts to listed salmon ESUs. In the settlement agreement NMFS agreed on a
schedule for completion of consultation on each active ingredient, with the final consultation due
in early 2013. Subsequent settlement agreements (described below) have revised this schedule,
with the consultation on the final active ingredient of the 37 now due by December 31, 2020.

On November 18, 2008, NMFS issued the first biological opinion under this schedule for three
organophosphates: chlorpyrifos, diazinon, and malathion. This Opinion concluded that EPA’s
action was likely to jeopardize all but one of the listed salmonid species, and likely to adversely
modify their designated critical habitat. NMFS included a reasonable and prudent alternative



(RPA) that would allow the action to proceed without likely jeopardy and likely adverse
modification. The RPA included no-application buffers, as well as other measures.

On April 1, 2009, Dow AgroSciences, LLC, Makhteshim Agan of North America, Inc. and
Cheminova Inc., USA, challenged the validity of the OP BiOp under the ESA and the
Administrative Procedure Act (“APA”), Dow AgroSciences, LLC v. NMFS, No. 09-cv00824 (D.
Md.) (“Dow”) (Dkt. No. 1)

On April 20, 2009, NMFS issued the second biological opinion (“Carbamate BiOp”) under the
NCAP schedule concerning the effects on listed salmonids and their critical habitat of three of
the 37 pesticides at issue in Washington Toxics: carbaryl, carbofuran, and methomyl.

On August 31, 2010, NMFS issued its third biological opinion under the NCAP schedule. This
third consultation evaluated 12 organophosphate insecticides: azinphos methyl, bensulide,
dimethoate, disulfoton, ethoprop, fenamiphos, methamidophos, methidathion, methyl parathion,
naled, phorate, and phosmet.

On March 10, 2011, EPA, on behalf of itself and the Departments of the Interior, Commerce and
Agriculture, asked the National Academy of Sciences (“NAS”) to evaluate the differing risk
assessment approaches used by these agencies with regard to pesticides and endangered species.
Specifically, the committee was asked to evaluate EPA’s and the Services’ methods for
determining risks to listed species posed by pesticides and to answer questions concerning the
identification of the best scientific data, the toxicological effects of pesticides and chemical
mixtures, the approaches and assumptions used in various models, the analysis of uncertainty,
and the use of geospatial data.

On June 30, 2011, NMFS issued its fourth biological opinion under the NCAP schedule. This
fourth consultation evaluated four herbicides: 2,4-D, triclopyr BEE, diuron and linuron; and 2
fungicides: captan and chlorothalonil.

In October 2011, the U.S. District Court for the District of Maryland granted NMFS’ cross-
motion for summary judgment and denied plaintiff’s motion for summary judgment, Dow
AgroSciences, LLC v. NMFS, 821 F. Supp. 2d 792 (D. Md. 2011) in regards to DoW
AgroSciences’ challenge of the 2008 biological opinion for chlorpyrifos, malathion, and
diazinon. The dismissed case was subsequently appealed by plaintiffs to the Fourth Circuit (Dow
AgroSciences, LLC v. NMFS, 707 F.3d 462 (4th Cir. 2013)).

On May 31, 2012, NMFS issued its fifth biological opinion under the NCAP schedule. This fifth
consultation evaluated herbicides: oryzalin, trifluralin, and pendimethalin.

On July 2, 2012, NMFS issued its sixth biological opinion under the NCAP schedule. This sixth
consultation evaluated the herbicide thiobencarb.
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On February 21, 2013, the U.S. Circuit Court for the Fourth Circuit issued an Opinion which
reversed the judgement of the district court (October 2011) and remanded the 2008 OP BiOp
(chlorpyrifos, malathion, and diazinon) to NMFS for further explanation on exposure
assumptions, reliance on water quality monitoring data, and the technologic and economic
feasibility of RPAs.

On April 30, 2013, the NAS issued a report entitled “Assessing Risks to Endangered and
Threatened Species from Pesticides”. In light of the recommendations in the NAS Report,
NMES, FWS, EPA, and the U.S. Department of Agriculture (USDA) developed a common
approach to risk assessment for pesticides. The NAS report contained recommendations on
scientific and technical issues related to pesticide consultations under the ESA and FIFRA. Since
then, the Agencies have worked to implement the recommendations. Joint efforts to date include:
collaborative relationship building between EPA, NMFS, FWS and USDA; clarified roles and
responsibilities for the EPA, FWS, NMFS and USDA; agency processes designed to improve
stakeholder engagement and transparency during review and consultation processes; multiple
joint agency workshops resulting in interim approaches to assessing risks to threatened and
endangered species from pesticides; a plan and schedule for applying the interim approaches to a
set of pesticide compounds; and multiple workshops and meetings with stakeholders to improve
transparency as the pesticide consultation process evolves.

On May 21, 2014, NMFS and NCAP revised the settlement agreement with NMFS to issue a
new biological opinion on the organophosphates chlorpyrifos, malathion, and diazinon by
December 31, 2017. The agreement noted that NMFS, FWS, and EPA were working to develop
a common approach to risk assessment in pesticides consultations that would implement the
recommendations of the 2013 National Academies of Sciences report. As part of the settlement
NMES agreed to deadlines for biological opinions which included 1,3-dichloropropene and
metolachlor.

On January 7, 2015 NMFS issued its seventh biological opinion under the NCAP schedule. This
seventh consultation evaluated the pesticides diflubenzuron, fenbutatin oxide, and propargite.

On December 29, 2017 NMFS, pursuant to the stipulation filed in NCAP v. NMFS, cv-1791-
RSL, completed a new nationwide biological opinion for chlorpyrifos, malathion and diazinon.
3 CONSULTATION HISTORY

3.1 Metolachlor

On November 29, 2002 EPA submitted to NMFS a request for consultation on the effects of the
pesticide racemic-metolachlor, pursuant to section 7(a)(2) of the Endangered Species Act of
1973, as amended (16 U.S.C. 1531 et seq.).
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On June 19, 2006 EPA finalized the biological evaluation for metolachlor covering 26 listed
salmonid species per Washington Toxics Coalition v. EPA, No. C-01-132 (W.D. Wash. July 2,
2002) Court Order. The 2006 assessment reached the following conclusions regarding
metolachlor use and the 26 listed salmonids in California and the Pacific Northwest:

1. Metolachlor is expected to have no direct effect on the listed salmonids.

2. Metolachlor is expected to have no appreciable effect on designated critical habitat for
the listed salmonids.

3. Metolachlor is expected to have no effect on the listed salmonid prey.

4. Metolachlor is not likely to adversely affect listed salmonids through effects on aquatic
plants.

5. Metolachlor is not likely to adversely affect listed salmonids through effects on riparian
vegetation.

On June 23, 2006 EPA withdrew its November 29, 2002 request for formal consultation and
requested concurrence on a “not likely to adversely affect” (NLAA) determination for the
registration of metolachlor, based on the 2006 biological evaluation.

On June 19, 2007 NMFS responded to EPA’s request for concurrence with a letter indicating that
NMEFS “does not concur with the effects determinations for Pacific salmonids and steelhead and
recommends that EPA initiate formal consultation on the re-registration and use of racemic
metolachlor”. NMFS did, however, agree with EPA’s NLAA determination for one species:
Ozette Lake Sockeye.

On July 13, 2007 NMFS submitted to EPA a technical review of EPA’s pesticide effects
determination for racemic metolachlor on federally listed salmonid species in the Pacific
Northwest and California.

On November 5, 2007, the NCAP and others filed a legal complaint in the U.S. District Court
for the Western District of Washington, Civ. No. 07 1791, against NMFS for its unreasonable
delay in completing the section 7 consultations for EPA’s registration of the remaining 37 (of
the original 54) pesticide active ingredients. The resulting settlement, and subsequent related
settlements, revised the schedule for completion of consultation on each active ingredient. The
court ordered due date for metolachlor was eventually set for December 31, 2020.

On September 29, 2011 NMFS hosted an initial meeting with the previously identified
metolachlor applicants: Sipcam, Loveland, and MANA.
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On September 19, 2019 EPA released the “Metolachlor/S-Metolachlor: Draft Ecological Risk
Assessment for Registration Review.”

On December 9, 2019 NMFS requested that EPA identify the applicants relevant to NMFS’
Biological Opinion on 1,3-D and metolachlor. NMFS also requested that EPA provide updated
Summary Use and Usage Matrix (SUUM) reports for both compounds.

On December 17, 2019 EPA provided NMEFS a link to the Pesticide Product Label System for
access to active Section 3 labels. EPA indicated that Section 24C labels and SUUM reports
would be provided in February and April for 1,3-D and metolachlor, respectively.

On January 14, 2020 NMFS requested that EPA identify and provide a list of applicants relevant
to NMFS’ Biological Opinion on 1,3-D and metolachlor.

On January 30, 2020 EPA provided NMFS with a list of technical registrants/applicants,
including point of contact information for each. EPA recommended that NMFS Biological
Opinion evaluate both racemic-metolachlor as well as s-metolachlor.

On January 31, 2020 NMFS contacted the applicants identified by EPA for metolachlor (Adama
Agan Ltd.; Drexel; Sipcam Agro USA, Inc.; Sharda Cropchem Ltd.; Albaugh, LLC; Helm Agro;
Greenfields Marketing Ltd.; Syngenta; Extremis, LLC; and UPL Delaware Inc.). NMFS
informed the applicants that the agency was preparing a Biological Opinion. NMFS requested
that the applicants inform NMFS if any of the label information provided in EPA’s 2019 draft
ecological risk assessment review of metolachlor was incorrect or anticipated to change.

On February 14, 2020 Extremis LLC commented that EPA’s draft ecological risk assessment
review of metolachlor appeared to be missing some labeled use patterns. Details were provided
for follow-up.

On April 30, 2020 EPA submitted to NMFS the “Metolachlor (108801) National and State Use
and Usage Summary” report as well as the current collection of 24C labels for metolachlor and
S-metolachlor.

On June 4, 2020 EPA submitted to NMFS a revised list of applicants for metolachlor/s-
metolachlor which included a new technical registrant: INMES LLC.

On June 5, 2020 NMFS contacted INMES LLC to inform them that the agency was preparing a
Biological Opinion. NMFS requested that INMES LLC inform NMFS if any of the label
information provided in EPA’s 2019 draft ecological risk assessment review of metolachlor was
incorrect or anticipated to change.

12



On June 25, 2020 Syngenta submitted to NMFS a number of toxicological studies regarding
metolachlor which had previously been requested by NMFS.

On July 22, 2020 NMFS sent preliminary draft chapters to EPA and metolachlor applicants for
review. The draft chapters sent included: introduction, background, consultation history,
description of action, action area, summary of LAA determinations, status of the species, and
cumulative effects.

On August 17, 2020 Syngenta provided NMFS with three studies which had been requested by
NMFS (MRID: 43928911; 46829506; 44995903).

On October 2, 2020 NMFS sent additional preliminary draft chapter to EPA and metolachlor
applicants for review. The draft chapters sent included: assessment framework, introduction to
the effects analysis; species effects analysis; introduction to habitat analysis; habitat effect

analysis; species integration and synthesis, habitat integration and syntheses. The chapters sent
included NMFS draft conclusions.

On October 16, 2020 NMFS was granted an extension to the court-ordered deadline of
December 31, 2020. The deadline in the settlement agreement was thus amended to read:
“NMEFS agrees to finalize and publish a biological opinion concerning the effects of 1,3-D and
racemic metolachlor by June 30, 2021.”

On November 18, 2020 NMFS sent an additional preliminary draft chapter to EPA and
metolachlor applicants for review. The draft chapter included: RPMs, ITS, terms and conditions,
conservation recommendations, and reinitiation notice.

On December 7, 2020 NMFS met with EPA and metolachlor applicants to discuss the
preliminary draft terms and conditions of the RPM. Following the meeting NMFS sent EPA and
metolachlor applicants an updated draft of the RPM chapter for review.

On February 17, 2021 NMFS draft biological opinions for bromoxynil, prometryn, 1,3-
Dichloropropene, and metolachlor were posted on EPA’s docket for a 60-day public comment
period, ending on April 20, 2021. NMFS subsequently reviewed all comments received and
incorporated them into the biological opinions as appropriate.

On June 30, 2021 Thom Hooper* retired after 23 years of federal service.

3.2 1,3-Dichloropropene

On April 19, 2004 EPA finalized the biological evaluation for 1,3-D. The 2004 biological
evaluation concluded that “the use of 1,3-Dichloropropene may affect but is not likely to
adversely affect 11 ESUs when used according to labeled application directions and will have no
effect on 15 ESUs in this assessment” (see Table 1).

. £

—

13




Table 1. Summary conclusions on specific ESUs of listed Pacific salmon and steelhead for
1,3-Dichloropropene; adapted from EPA's biological evaluation of 1,3-D (Table 27). EPA
did not make determinations regarding designated critical habitat.

Species ESU Finding (2004)
Chinook Salmon California Coastal No Effect
Chinook Salmon Central Valley spring-run No Effect

Chinook Salmon

Lower Columbia

May Affect, NLAA

Chinook Salmon

Puget Sound

May Affect, NLAA

Chinook Salmon

Sacramento River winter-run

May Affect, NLAA

Chinook Salmon

Snake River fall-run

May Affect, NLAA

Chinook Salmon

Snake River spring/summer-run

May Affect, NLAA

Chinook Salmon

Upper Columbia spring-run

May Affect, NLAA

Chinook Salmon

Upper Willamette

May Affect, NLAA

Chum Salmon

Columbia River

May Affect, NLAA

Chum Salmon Hood Canal summer-run No Effect
Coho Salmon Central California No Effect
Coho Salmon Oregon Coast No Effect
Coho Salmon Southern Oregon/Northern California Coast No Effect
Sockeye Salmon Ozette Lake No Effect
Sockeye Salmon Snake River No Effect
Steelhead Central California Coast No Effect
Steelhead Central Valley, California No Effect
Steelhead Lower Columbia River No Effect
Steelhead Middle Columbia River May Affect, NLAA
Steelhead Northern California No Effect
Steelhead Snake River Basin May Affect, NLAA
Steelhead South-Central California No Effect
Steelhead Southern California No Effect
Steelhead Upper Columbia River May Affect, NLAA
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Steelhead Upper Willamette River No Effect

On July 29, 2004 EPA requested NMFS’ concurrence on the NLAA determination made in the
2004 biological evaluation.

On November 5, 2007, the NCAP and others filed a legal complaint in the U.S. District Court
for the Western District of Washington, Civ. No. 07 1791, against NMFS for its unreasonable
delay in completing the section 7 consultations for EPA’s registration of the remaining 37 (of the
original 54) pesticide active ingredients. The resulting settlement, and subsequent related
settlements, revised the schedule for completion of consultation on each active ingredient. The
court ordered due date for 1,3-D was eventually set for December 31, 2020.

On December 9, 2019 NMFS requested that EPA identify the applicants relevant to NMFS’
Biological Opinion on 1,3-D and metolachlor. NMFS also requested that EPA provide updated
Summary Use and Usage Matrix (SUUM) reports for both compounds.

On December 10, 2019 EPA released the “1,3-dichlorpopropene (1,3-D): Draft Risk Assessment
(DRA) in Support of Registration Review.”

On December 17, 2019 EPA provided NMFS a link to the Pesticide Product Label System for
access to active Section 3 labels. EPA indicated that Section 24C labels and SUUM reports
would be provided in February and April for 1,3-D and metolachlor, respectively.

On January 14, 2020 NMFS requested that EPA identify and provide a list of applicants relevant
to NMFS’ Biological Opinion on 1,3-D and metolachlor.

On January 30, 2020 EPA provided NMFS with a list of technical registrants/applicants,
including point of contact information for each.

On January 31, 2020 NMFS contacted the sole applicant identified by EPA for 1,3-D, Salt Lakes
Holding LLC. NMFS informed the applicant that the agency was preparing a Biological Opinion
and requested updated label information.

On February 9, 2020 Salt Lake Holdings LLC provided NMFS with a label summary generated
in 2013. Salt Lake Holdings LLC stated that no additional uses had been added since the 2013
summary was generated.

On February 28, 2020 EPA provided NMFS with 35 24C labels relevant to 1,3-D. EPA also
provided NMFS with the “Telone (1,3-Dichloropropene) (029001) National and State Summary
Use and Usage Matrix” memorandum.
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On March 11, 2020 NMFS met with representatives from Salt Lake Holdings LLC to discuss
1,3-D exposure estimate modeling techniques and other components of the consultation.

On April 15, 2020 Salt Lake Holdings LLC submitted to NMFS a number of studies and
additional information to support NMFS’ consultation on 1,3-D.

On May 21, 2020 Salt Lake Holdings LLC provided NMFS with additional ecotoxicology
studies on 1,3-D and its metabolites.

On June 23, 2020 NMFS requested additional information from Salt Lake Holdings LLC
regarding 1,3-D application rates as well as information to help inform exposure estimates for
chloropicrin, a common co-active ingredient in 1,3-D formulated products.

On June 25 NMFS requested additional information from EPA regarding 1,3-D application rates.

On July 22, 2020 NMFS sent preliminary draft chapters to EPA and 1,3-D applicants for review.
The draft chapters sent included: introduction, background, consultation history, description of
action, action area, summary of LAA determinations, status of the species, and cumulative
effects.

On October 2, 2020 NMFS sent additional preliminary draft chapters to EPA and 1,3-D
applicants for review. The draft chapters sent included: assessment framework, introduction to
the effects analysis; species effects analysis; introduction to habitat analysis; habitat effect
analysis; species integration and synthesis, habitat integration and syntheses. The chapters sent
included NMFS draft conclusions.

On October 16, 2020 NMFS was granted an extension to the court-ordered deadline of
December 31, 2020. The deadline in the settlement agreement was thus amended to read:
“NMFS agrees to finalize and publish a biological opinion concerning the effects of 1,3-D and
racemic metolachlor by June 30, 2021.”

On November 18, 2020 NMFS sent an additional preliminary draft chapter to EPA and 1,3-D
applicants for review. The draft chapter included: RPMs, ITS, terms and conditions,
conservation recommendations, and reinitiation notice.

On December 9, 2020 NMFS met with EPA and 1,3-D applicants to discuss the preliminary draft
terms and conditions of the RPM. Following the meeting NMFS sent EPA and 1,3-D applicants
an updated draft of the RPM chapter for review.

On February 17, 2021 NMFS draft biological opinions for bromoxynil, prometryn, 1,3-
Dichloropropene, and metolachlor were posted on EPA’s docket for a 60-day public comment

16



period, ending on April 20, 2021. NMFS subsequently reviewed all comments received and
incorporated them into the biological opinions as appropriate.

4 ASSESSMENT FRAMEWORK

Section 7(a)(2) of the ESA requires federal agencies, in consultation with the NMFS, to insure
that their actions are not likely to jeopardize the continued existence of endangered or threatened
species; or adversely modify or destroy their designated critical habitat.

“Jeopardize the continued existence of” means to engage in an action that reasonably would be
expected, directly or indirectly, to reduce appreciably the likelihood of both the survival and
recovery of an ESA-listed species in the wild by reducing the reproduction, numbers, or
distribution of that species (50 C.F.R. §402.02).

“Destruction or adverse modification” means a direct or indirect alteration that appreciably
diminishes the value of critical habitat as a whole for the conservation of an ESA-listed species
(50 C.F.R. §402.02).

4.1 Effects of the Action

To conduct effects analyses, we follow an ecological risk assessment framework based on the
National Research Council National Academies of Sciences report on pesticides and endangered
species (NAS 2013). The EPA, USDA, Fish and Wildlife Service (FWS), and NMFS adapted
the report’s framework to meet the specific needs of an ESA consultation. The framework
divides the pesticide ESA consultation process into three steps (Figure 1). Each step builds upon
analyses and findings from a previous step. The interagency group worked together to produce a
transparent, systematic, and rigorous analysis based on ecological risk assessment principles.
Under this framework EPA combines Steps 1 and 2 in their Biological Evaluations (BEs) and the
NMFS conducts Step 3 in our Biological Opinions (Figure 1). A “no effect” determination
indicates that the stressors of the proposed action will not affect an individual of a listed species
or designated critical habitat. A “not likely to adversely affect” (NLAA) determination indicates
that the effects of the proposed action on the fitness (survival or reproduction) of an individual of
a listed species is expected to be discountable!, insignificant?, or completely beneficial®
(Endangered Species Consultation Handbook). Note that if EPA concludes in its Step 2
determination that its action is “not likely to adversely affect” a particular species or habitat, and
NMEFS concurs, then the consultation process ends at Step 2. If individuals of a listed species are
not adversely affected, then listed species and the populations that comprise them are not
adversely affected and no further analysis

! Discountable effects are those extremely unlikely to occur.

2 Insignificant effects relate to the size of the impact, and are effects a person would not be able to meaningfully
measure, detect or evaluate. They should never reach the scale where take occurs.

3 Beneficial effects are contemporaneous positive effects without any adverse effect to the species.
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is needed. A “likely to adversely affect” (LAA) determination is made if any adverse effect to
any individual of a listed species may occur as a direct or indirect result of the proposed action
and the effect is not discountable, insignificant, or beneficial (Endangered Species Consultation
Handbook).

EPA wrote separate BEs for 1,3-D (EPA 2004) and metolachlor (EPA 2006) in which EPA made
species’ effect determinations of either no effect or may affect. When may affect determinations
were made, EPA concluded whether projected impacts were LAA or NLAA as shown in Figure
1. Within the Risk Characterization section of the BEs, EPA utilized a risk quotient approach and
concluded that 1,3-D and metolachlor is LAA several listed Pacific salmonids. EPA did not
make any conclusions regarding potential effects to designated critical habitat. The 1,3-D and
metolachlor BEs were produced several years prior to the 2013 NAS report and the procedures
implemented do not consistently align with NAS recommendations or interim interagency
procedures (EPA 2013). In 2014, in an amendment to the August 1, 2008 settlement agreement,
NMEFS agreed to finalize and publish biological opinions on 1,3-D and metolachlor incorporating
the methodologies developed in response to the NAS Report’s recommendations and addressing
all species listed under NMFS jurisdiction. However, consultation on all species is currently not
feasible as EPA has thus far only sought consultation on the Pacific salmonids and has not
provided BEs addressing effects to other species under NMFS jurisdiction. Therefore, NMFS
updated the exposure, response, and risk characterization information for the listed salmonids to
achieve consistency with the NAS recommendations. This document represents NMFS’ Opinion
on the impacts of EPA’s authorization of pesticide products containing 1,3-D and metolachlor on
the listed Pacific salmonids and their designated critical habitats. This is a partial consultation
intended to comply with the 2008 settlement agreement. This document does not provide NMFS'
Opinion on jeopardy, or any incidental take coverage, for all listed species that may be present in
the action area. Consultation with NMFS will not be complete for registration of these active
ingredients until EPA makes effect determinations on all other species and designated critical
habitat under NMFS jurisdiction and consults with NMFS as necessary.

In Step 3, the Biological Opinion (formal consultation) considers the potential impacts of the
federal action to all listed Pacific salmonids and their designated critical habitats, including those
that have been listed since the completion of the BEs. With regard to effects on listed species, the
fundamental difference between Step 2, Biological Evaluation, and Step 3, Biological Opinion, is
that we evaluate whether the anticipated adverse effects to individuals negatively affect
populations and the species they comprise. Using the ecological risk assessment framework,
described below, we conducted two distinct analyses within an Opinion. The first evaluated the
risk to populations of listed species, when identified, and to entire listed species and provided the
jeopardy analysis for each species; and the second evaluated the risk to a species’ designated
critical habitat, and provided the adverse modification of designated critical habitat analysis. The
analyses were based on the best commercial and scientific data available.
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Figure 1. Three step consultation process

4.2 Information used in Biological Opinion
To comply with our obligation to use the best scientific and commercial data available, we

collected information from a variety of sources. This Opinion is based on our review and
analysis of various information sources, including:

e EPA’s Biological Evaluations
o Pesticide label information found in Description of the Action section
o Exposure outputs (estimated environmental concentrations) from EPA’s fate and
transport modeling
o Toxicity data found in Response sections
e EPA’s ecological risk assessments prepared for Registration Review
e EPA’s ECOTOX database; contains published scientific studies and pesticide
manufacturer studies
e Pesticide usage information including Pesticide Use Reports from California Department
of Pesticide Regulation and estimated pesticide usage information from surveys
conducted by USDA and proprietary survey information summarized by EPA
e Geographic locations of label authorized pesticide use sites
o USDA — National Agricultural Statistics Services (NASS) Census of Agriculture
o USDA/NASS — Cropland Data Layer
o USGS — National Land Cover Database
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e Published Scientific literature
e Other scientific literature, such as reports of government agencies or non-governmental
organizations
e Correspondence (with experts on the subject from EPA and others)
e Available biological and chemical surface water monitoring data and other local, county,
and state information
e Pesticide registrant generated data and information
e Pesticide exposure models, i.e. mathematical models that estimate exposure of resources
to pesticides
o Salmonid population models
o Pesticide exposure models
o Pesticide Water Calculator
o AgDRIFT
e Risk-Plots; NMFS’ tool based on R-code that summarizes exposure and toxicity
information by use site and is used to determine likelihood of exposure and effect of
exposure to groups of individuals and designated critical habitat (see description below).
Comments, information and data provided by the registrants identified as applicants
Comments and information submitted by EPA
Comments received during the public review period
Pesticide incident reports and field data

Collectively, the above information provided the basis for our determinations as to whether the
EPA can insure that its authorization of 1,3-D and metolachlor is not likely to jeopardize the
continued existence of threatened and endangered species, and is not likely to result in the
destruction or adverse modification of designated critical habitat.

4.3 Problem Formulation
Problem formulation includes conceptual models based on the initial evaluation of the

relationships between stressors of the action (pesticides and other identified chemical stressors)
and listed species and their habitats. The conceptual model for 1,3-D and metolachlor pesticides
is shown in Figure 2. The model identifies the stressors associated with the proposed actions and
the pathways of exposure to Pacific salmonids and their habitats that may lead to effects. Step 2
of the analysis evaluates effects that have implications for individual fitness of the listed species,
i.e. any effects that may alter an organisms ability to survive and produce viable offspring. We
consider the available toxicity information and toxic mode and mechanism of action of the two
pesticide active ingredients (a.i.s) to provide insight into potential consequences following
exposure. Identification of the mode and mechanism of action allows us to identify other
chemicals that might co-occur and affect species and their habitats (i.e., identify potential toxic
mixtures in the environment). 1,3-D has a broad range of toxicity and is used to control pest
insects, nematodes, fungi and plants. Metolachlor is a broad-spectrum herbicide that controls
plants by inhibiting seedling shoot and meristematic growth. The potential impacts of 1,3-D and
metolachlor will be assessed by evaluating the likelihood of direct toxicity to salmon and impacts

to their habitat (Figure 2). For example, potential impacts to vascular and nonvascular plants
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will be evaluated given their relationships to physical and biological features (PBFs) in the
designated critical habitat.

Action Stressors

Pesticide application to target use site approved through FIFRA Labeling

4

Pesticide active ingredients, degradates, m etabolites, other ingredients in
pesticide formatons, tank mix mgredients (adjuvants, other pesticides)

1

sufficient to:

-

Initial Transport Spray Drift R
w
2° transport . ' Down stream
Exposure Media [ A ~
Surface Water Sediment

Receptors Terrestrial Riparian Aquatic Aquatic

Invertebrates Plants Plants Invertebrates

Listed Pacific salmonids — Direct Effects to Direct Effects to Designated Critical
Individual Fitness Habitat & Habitat-Mediated Effects to

Effects (Ability to survive and reproduce) Listed Pacific Salmonids
Step 2 Exposure of listed species to action stressors is Exposure o action stressors is sufficient to

impact Physical and Biological Features:

s cause acute lethality + reduced abundance of food
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4
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Figure 2. Conceptual model diagraming the relationships between the stressors
of the action and listed Pacific salmonids and their Designated Critical Habitats.
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Impacts to individual fitness can occur through direct toxicity of the stressors of the action to
salmon, including both direct lethality or sublethal effects (e.g. ability of salmon to swim, avoid
predation, reproduce, etc.). They may also occur due to impacts to salmon designated critical
habitat including impacts to PBFs. For example, effects may include reductions in salmon prey
(either through reduction in primary production or direct toxicity) and important cover (including
aquatic and riparian vegetation in migration, spawning, and rearing sites).

In Step 3, we evaluate whether the anticipated adverse effects to individuals (described in the
BESs) negatively affect populations and the species they comprise. However, we begin our Step 3
analysis by building on the Step 2 analysis. Additionally, we evaluate whether adverse effects to
PBFs reduce designated critical habitat’s conservation value. Direct deposition of 1,3-D and
metolachlor onto treated sites as well as transport via spray drift, leaching, and runoff are
depicted in the conceptual models as sources that result in the movement of the pesticides into
aquatic and terrestrial habitats. Additionally, secondary transport including conveyance in
flowing water and volatilization resulting in atmospheric (including long-range) transport
account of additional mechanisms for pesticide distribution in the environment. The movement
away from the site of application in turn represents exposure pathways for a broad range of
biological receptors of concern (non-target organisms) and the potential attribute changes, i.e.,
effects such as reduced survival, growth and reproduction.

Where it was determined that individual fitness is likely compromised by the action, the Step 3
analysis evaluated if those fitness reductions are likely to be sufficient to reduce the viability of
the populations those individuals represent (assessed using changes in the populations’
abundance, reproduction, spatial structure and connectivity, growth rates, or variance in these
measures to make inferences about the population’s extinction risks). Reductions in a
population’s abundance, reproductive rates, or growth rates (or increased variance in one or more
of these rates) based on effects to individuals represents a necessary condition for reductions in a
population’s viability, which is itself a necessary condition for reductions in a species’ viability.
Finally, our assessment determines if changes in population viability structured as risk
hypotheses are likely to be sufficient to reduce the viability of the species those populations
comprise. In this step of our analyses, we consider the Environmental Baseline and Cumulative
Effects, and consider the species’ pre-action condition, established in the Status of the Species.

For designated critical habitat, we determined if adverse effects (primarily, effects on water
quality, vegetative cover, and prey availability) are likely to be sufficient to appreciably reduce
the value of the critical habitat as a whole for the conservation of the species. To determine
whether this occurs, we consider the designated critical habitat’s pre-action condition,
established in the Status of the Listed Resources, as well as Cumulative Effects and the
Environmental Baseline.
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4.4 Analysis Plan
Our analysis plan applies information from EPA’s Biological Evaluations and more recent

information presented in EPA’s risk assessments for Registration Review (EPA 2019a; EPA
2019b) to develop an assessment plan to conduct Step 3 population level analyses within the risk
characterization section of this Opinion. We took the exposure and response information directly
from EPA’s ecological risk assessments and updated them to account for changes in the action,
new information, and to bring them into alignment with the NAS recommendations (NAS 2013).
In the Exposure Section we describe species life history information; describe the chemical and
physical properties that influence the persistence and movement of the pesticides in the
environment; and present estimates of exposure to the species and their designated critical
habitat.

In the response section, we present the mode and mechanism of toxic action for each pesticide;
identify the other stressors of the action such as other chemicals within pesticide formulations;
and identified key assumptions and associated uncertainties of the analytical tools and models
used in the effects analyses.

The risk characterization section includes the bulk of our Step 3 analyses where we integrate the
exposure and response information. We employed a weight-of-evidence approach to determine
for each risk hypothesis whether the risk from the action (without consideration of the species
status, the environmental baseline or cumulative effects) was high, medium or low. A risk
hypothesis is a statement of anticipated effects to a species such as reductions in a population’s
abundance or productivity following exposure to the stressors of the action. To arrive at that
level of risk for each risk hypothesis, we addressed not only the effect of exposure and the
likelihood of exposure, but also our level of confidence in the risk level. We developed rule-
based criteria to provide a systematic approach for assessing the likelihood of exposure and the
effect of the exposure. We constructed risk hypotheses for the listed Pacific salmonids and their
designated critical habitats (shown in Table 2).

Table 2. Risk hypotheses for listed Pacific salmonids and their designated critical
habitat

Risk Hypotheses for species:

Exposure to the pesticide is sufficient to reduce abundance via acute lethality.

Exposure to the pesticide is sufficient to reduce productivity via impairments to
reproduction.

Exposure to the pesticide is sufficient to reduce abundance via reduction in prey
availability.
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Exposure to the pesticide is sufficient to reduce abundance via impacts to growth
(direct toxicity).

Exposure to the pesticide is sufficient to reduce abundance and productivity via
impairments to ecologically significant behaviors.

Mixtures: Formulated products and tank mixtures containing the active ingredient are
anticipated to increase risk to direct and indirect effects to fish in freshwater habitats.

Risk hypotheses for designated critical habitat:

1. Exposure to the stressors of the action is sufficient to reduce the conservation value
via reductions in prey in migration and rearing sites.

2. Exposure to the stressors of the action is sufficient to reduce the conservation value
via degradation of water quality in migration, spawning, and rearing sites.

3. Exposure to the stressors of the action is sufficient to reduce the conservation value
via impacts to vegetative cover in migration, spawning, and rearing sites.

To evaluate risk hypotheses we used Risk-plot graphics, and when available and warranted,
salmon population modelling. The Risk-plots are a NMFS’ analytical tool that overlays toxicity
data, i.e. values at which adverse effects are detected, with exposure information, i.e. estimated
environmental concentrations (EECs) in differing types of aquatic habitats. The physical
characteristics assumed in modeling the aquatic habitats were developed to reflect differences in
habitat volume and flow rates used by the species that could contribute to different exposure
ranges. We describe the Risk-plot tool immediately below.

4.4.1 Risk-plots
Risk-plots are used to summarize several types of information used in the Risk Characterization

section. Risk-plots display expected environmental concentrations (i.e. EECs) of pesticides for
different habitats and toxicity data. We use the data presented in the Risk-plots to determine
whether the effect of exposure to 1,3-D and metolachlor is low, medium or high for each use. We
also use Risk-plots to aid in evaluating the likelihood of exposure for species and critical habitat.
The sample Risk-plot below shows data for Puget Sound Chinook salmon (Figure 3). The R code
used to generate the plots and additional information on the code is included in Appendix F.

A Risk-plot graphic is read by (1) selecting an EEC for a use from the center of the plot; (2)
reading up to effect concentrations associated with an endpoint e.g., mortality, to determine the
level of effect predicted from the EEC; and (3) looking on the left side of the plot to identify the
acreage and percentage of area that overlaps with the species range for a given use site
(vegetables, corn, etc).
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The EEC data can come from various exposure estimates. For aquatic habitats, they are based on
the output of EPA’s Pesticide Water Calculator (PWC, available from
https://www.epa.gov/endangered-species/provisional-models-endangered-species-pesticide-
assessments, accessed on 8/1/2019) and from available field-scale monitoring of runoff (Heim et
al. 2002) as described in Chapter 11. For terrestrial habitats, they are based on EPA’s AgDRIFT
and TerrPlant models (also available from EPA at the above URL). EECs can be generated for
specific uses based on information on the label. Details of the exposure modeling are presented
in Chapter 11.

The Effect Concentration rows can summarize the available toxicity data in different ways,
depending on the assessment endpoint and the number of toxicity studies. For endpoints with
limited data, individual studies may be represented by a single concentration such as a LOAEC
(Lowest Observable Adverse Effect Concentration) or an EC25 (the concentration producing an
effect in 25 percent of the exposed population). Alternatively, a toxicity endpoint may be
summarized using a dose-response relationship based on an LC50 and slope selected from either
a single study or a species sensitivity distribution (SSD) if enough studies are available. In this
case, the toxicity row can display different concentrations on the dose-response relationship (e.g.
the concentrations producing 1 percent, 10 percent, and 50 percent mortality). Details regarding
the derivation of the toxicity rows will be presented later in Chapter 11.
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Figure 3. Example Risk Plot: Puget Sound Chinook Salmon and Metolachlor

The remainder of the plot is organized into several components:

1.

The upper portion of the plot presents the toxicity data in a series of rows based on
toxicological endpoints e.g., growth, mortality, etc under the heading Effect
Concentrations. The concentrations displayed may represent different toxicity summaries
(e.g. EC25 or LCO1) and either a single study or a summary of multiple studies (e.g. from
a SSD). Annotations associated with each point will indicate the nature of the toxicity
value.

The lower portion of the plot shows EECs grouped by use under the heading Exposure
Concentrations. For aquatic data, the EECs are further divided by aquatic habitat (bin),
and averaging period (i.e., 1-d (one day), 4-d (four day), 21-d (twenty-one day). For this
example for metalachlor, the EPA Pesticide Water Calculator (PWC) runs for each use
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are shown as the median EECs with the 5-95 percent confidence intervals* depicted as a
horizontal line. Each aquatic bin is shown as a different symbol. The three rows of points
for each use show the different averaging periods for the aquatic EECs. From bottom to
top, they are 1-d, 4-d, and 21-d. For terrestrial data, the EECs are further divided by
application method (ground or air) using different symbols and exposure model
(AgDRIFT or TerrPlant) using different rows.

3. The lower left portion of the Y-axis displays the overlap of pesticide use sites with the
species range; shown in the parentheses following each use site (vegetables, corn, etc.).
The first value represents the total median acres of the particular use found within the
species range across the six years of Cropland Data Layer (CDL)° data. The second
value represents the median percent overlap of the particular use site with the species
range using the same data and timeframe.

4. The bottom row of the Y-axis identifies the total area of the species range (in this case
6759089 Acres) and the species range location at the HUC 12 sub-watershed(s) level (in
this case HUC 17a and 17b).

4.4.2 Effect of Exposure Using Risk-plots
Each use site is evaluated to determine whether the effect of exposure is low, medium, or high

based on the EECs and the toxicity information. Consideration was given to the duration of
exposure when determining which EECs were relevant for comparison.

We apply the following rules when dose-response relationships (i.e. LCso and corresponding
slope) are available:

When evaluating acute lethality to Pacific salmonids

e A “none expected” rank is achieved when all EECs are below the calculated one-in-a-
million sensitivity level.

e A “low” rank is achieved when all EECs are below the one percent effect level.

e A “medium” is achieved when any EEC falls between the one percent and the median
effect level.

e A “high” is achieved when any EEC exceeds the median effect level for a given toxicity
range.

4 the 5-95% confidence interval line represents the range of values within which we are 95% confident that the true
value falls, given the variability of the data.

5 National Agricultural Statistics Service GIS data layers on cropland for all the lower forty

-eight conterminous states.
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When evaluating reductions in Pacific salmonid prey abundance

A “none expected” rank is achieved when all EECs are below the calculated one percent
effect level.

A “low” rank is achieved when any EECs fall between the one percent and ten percent
effect level.

A “medium” is achieved when any EECs fall between the 10 percent and the median
effect level.

A “high” is achieved when any EECs exceed the median effect level for a given toxicity
range.

We apply the following rules when dose-response relationships are not available:

A “none expected” rank is achieved when all EECs are below all available no effect
endpoints (e.g. NOEC).

A “low” rank is achieved when any EEC falls between a no effect endpoint and
corresponding lowest effect endpoint (e.g. LOEC).

When EECs exceed the lowest effect endpoints we examine the effects reported at those
concentrations to determine whether a “medium” or “high” characterization is
appropriate.

We apply the following rules when evaluating effects to terrestrial vegetation:

4.4.3

A “low” rank is achieved when all EECs are below all ECa2s values available.

A “medium” rank is achieved when EECs exceed up to half of the EC25 values available.
A “high” rank is achieved when EECs exceed more than half of the EC25 values
available.

Likelihood of Exposure

The likelihood of exposure assessment allows us to consider whether effects may occur to the
species by taking into consideration the extent of exposure, species locations and movement,

chemical properties, potential for repeated application, as well as the proximity of use sites to
known areas of importance to the species. The six factors are:

1.

Percent overlap of a species’ U.S. range with a pesticide’s approved uses. Each use is
assigned a category of 1, 2, or 3 depending on the degree of geographic overlap of use
acreage with the species’ U.S. range acreage (aggregation of HUC-12s that delineate the
species range). In order to evaluate the full extent of EPA’s approval, we assume that
treatment may occur to any authorized use site at some time during the 15 year period of
the action. We do not assume that usage will occur at every authorized use site, nor do we
assume that all usage occurs at the same day and time. Instead, we assume that if EPA
has authorized pesticide application for a particular site, that site may receive one or more
pesticide applications during the course of the 15-year action. This distinction, between
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“will be applied to every” and “may be applied to any”, is important in understanding the
assumptions of our analysis. When we consider the extent of authorized use sites within a
species range (e.g. acres of corn), we do not make the assumption that pesticides will be
applied to every acre of corn. Instead, we assume that: 1) the pesticide may be applied to
any acre of corn 2) the greater the extent of corn acres in the species range equates to a
greater chance that application may occur in close proximity to species habitat. While we
do not expect every site to be treated, it is imperative to consider the potential responses
to treatments that may occur in close proximity to ESA-listed species locations to insure
existing controls (i.e. product labeling) are adequate to avoid jeopardy and adverse
modification.

Our interpretation of the percent overlap values was cognizant of the reality that all
registered use sites are not likely to receive application of the pesticide active ingredient,
and certainly not all at the same time. We considered the percent overlap value as one of
six factors which qualitatively determines the likelihood of exposure. Our use of the
percent overlap values was predicated on the assumption that a species chance of being
exposed to a particular active ingredient would increase if that active ingredient was
approved within greater portions of the species range. We assumed that, all else being
equal, there is a positive relationship between the amount of land authorized for pesticide
application and the chance that a species will be exposed. In recognition of the
uncertainties in this relationship, as well as the numerous other factors influencing the
likelihood of exposure, we developed a systematic but qualitative framework to help
characterize risk. In this way, the percent overlap serves as a proxy for informing the
potential for pesticide application in close proximity to species habitats.

Acreage of authorized use sites were provided by EPA
(https://www.epa.gov/endangered-species/biological-evaluation-chapters-chlorpyrifos-
esa-assessment) and are based largely on USDA’s Cropland Data Layer; this information
is presented on the left Y-axis of the Risk-plot. Species range comes from NMFS listing
documents. In evaluating percent overlap we considered how well the available use-data-
layer represented the labeled uses and, where feasible, made adjustments to the percent
overlap value. Some 1,3-Dichloropropene labels approve applications to broadly defined
use sites, which required the evaluation of multiple GIS layers. For example 1,3-
Dichloropropene is approved for use on “field crops” which we assessed by evaluating 6
different CDL layers: corn, cotton, other grains, pasture, soybeans, and wheat. These GIS
overlap layers are not always mutually exclusive of each other. This was taken into
consideration when evaluating those labels which are represented by multiple GIS layers.
The uncertainties associated with acreage and percent overlap values were considered
when making our risk and confidence characterizations. When estimating the extent of
1,3-Dichloropropene authorized uses we associated labeled uses to geospatial layers
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according to Table 3; for metolachlor, we associated labels to geospatial layers according
to Table 4.

Table 3. 1,3-Dichloropropene crosswalk for percent overlap estimates

Label Authorized Use Site GIS Overlap Layer

Vegetable Crops Vegetables and Ground Fruit

Field Crops Corn, Cotton, Other grains, Pasture,
Soybeans, Wheat

Fruit and Nut Crops Orchards and vineyards, Vegetables and
ground fruit

Nursery Crops Nursery

Mint Vegetables and Ground Fruit

California — Containerized nursery stock Nursery

Idaho potato — USDA Potato Cyst Nematode | Vegetables and Ground Fruit
Eradication Program

Unspecified cropland in Idaho — certain weed | Cultivated
control

Unspecified cropland in Oregon — certain Cultivated
weed control

Unspecified cropland in Washington — certain | Cultivated
weed control

Table 4. Metolachlor crosswalk for percent overlap estimates

Label Authorized Use Site GIS Overlap Layer

Beans and other pod crops; Horseradish; Vegetables and Ground Fruit
Potato; Pumpkin; Rhubarb; Tomato

Corn Corn
Safflower; Sorghum; Other Grains
Soybean Soybean
Sugarbeets; Sunflower Other Row Crops
Turf — commercial, residential, sod farms Other Crops
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Nursery and landscape plantings Nursery

California Only: Vegetables and Ground Fruit

Pepper; Seeded and transplanted tomato;
Swiss chard; Spinach; Dry bulb onion;
Celery; Subgroup 1-B (beet, carrot, turnip,
etc.) and 1-C (artichoke, ginger, yam, etc.)

California Only: Cotton
Cotton
Idaho Only: Vegetables and Ground Fruit

Carrot, collard, radish, beet, kale, mustard,
parsnip, rutabaga, turnip; Dry bulb onion;
Pepper

Oregon Only: Vegetables and Ground Fruit

Seed crops including radish, spinach, beets,
and Swiss chard; Transplanted bell pepper;

blueberry, blackberry, and raspberry; Sweet
potato; Strawberry

Oregon Only: Pasture
Alfalfa for seed

2. Seasonal analysis based on allowable application timing overlaid with species’ timing to
determine co-occurrence. Application timing is based on authorized label restrictions
(e.g. language indicating applications are restricted to the pre-emergence period). Species
timing of occupancy for aquatic areas is provided in the Status of the Species section. The
co-occurrence addresses whether pesticides are allowed to be applied during species
presence. We answer “yes” to the question of co-occurrence in cases where the pesticide
may legally be applied when a species-life history suggests it may be present.

3. Persistence of the pesticide based on environmental fate issues. We evaluated the
environmental fate information provided in the BE and EPA ecological risk assessments
to determine whether the pesticide is considered persistent. As a rule of thumb, we
answered “yes” to persistence if the pesticide has a half-life greater than 100 days.

4. Number of applications allowed. We assume that an increase in the number of authorized
applications increases the likelihood of an exposure and the potential of effect. We
reviewed EPA’s updated description of the action, as well as authorized labels, to
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determine whether multiple applications were allowed on each use site. When answering
“yes” or “no”, we considered the relative risk of a single application at the maximum
allowed rate versus multiple applications at a reduced rate. Most of the 1,3-D and
metolachlor labels do not explicitly state the number of repeat applications authorized,
instead the labels specify a maximum single application rate as well as a maximum
annual application rate. If, for the majority of labels in a given category (e.g. other
grains), the maximum single application rate equals the maximum annual application rate
then we answered “no” for this factor. Although it is possible that multiple applications
could occur at lower rates, assuming a single application at the maximum rate allows us
to capture and assess the potential for risk as authorized by the label.

5. Proximity analysis: for use sites with less than 1 percent overlap within a species range.
We used GIS maps to determine: 1) whether use sites were within 300 meters of listed
species aquatic habitats at sub HUC-12 scales, and 2) whether up-stream use sites were
likely to substantially increase exposure via downstream transport. This allowed us to
visually assess whether species habitats could be substantially exposed to a use site with
<1 percent overlap.

6. Duration of species occupancy in aquatic systems. We review the species life history to
determine the approximate duration for residency and migration.

Table 5. Criteria used to determine likelihood of exposure

Percent overlap of use site  low overlap = <1 percent = category 1 category
within species HUC-12 Medium overlap = 1-5 percent = category 2 (1;2;3)
watersheds High overlap =>5 percent = category 3

Seasonal Analysis Are any species life-stages present in Yes or No
(proportion of year life overlapping areas when pesticide application

stages are potentially are allowed? (Y/N)

exposed)

Persistence of pesticide Is pesticide considered persistent? (Y/N) Yes or No

Rule of thumb: pesticide has a half-life greater
than 100 days.

Number of applications Are multiple applications authorized per year?  Yes or No
(Y/N)

Proximity Analysis: Are use sites within 300 meters of sensitive Yes or No

Use sites proximal to areas? (Y/N)

sensitive areas Or
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Or Are upstream use sites likely to substantially

Potential for exposure increase exposure via downstream transport?

from upstream sources (Y/N)

Time spent occupying Species residency: Days, months, years category

aquatic areas <30 days=1 ; 1-6 months(1-2 seasons) = 2; (1;2;3)
multiple years = 3
Species migration: Days <7 days =1; 7-21 category
days =2 ; >21 days =3 (1;2;3)

For each species assessed, NMFS has characterized the “likelihood of exposure” relative to each
use site (e.g. corn, wheat) within that species’ range. The likelihood of exposure for each use site
is characterized as either low, medium or high depending on the criteria determined for each of
the six likelihood factors. Unique combinations of the six likelihood factors result directly in the
likelihood of exposure being characterized as either low, medium, or high according to the
decision key in Table 6.

The likelihood factor, “Proximity Analysis” was assessed qualitatively for each use site layer that
represented less than 1 percent of the species range. NMFS used GIS mapping and species
distribution/life history information to determine whether sites were aggregated in proximity to
sensitive areas (e.g., known spawning areas). When evaluating a map, we classified use sites as
“in proximity” when they either: 1) were within 300 meters of the sensitive habitat and exposure
was deemed likely due to runoff or drift; or 2) when chemical fate, hydrologic properties, and the
proximity of use sites upstream from sensitive habitat suggested exposure was likely through the
downstream transport pathway. For many of the salmonids assessed, NMFS determined sensitive
areas by identifying those streams which support populations that have been identified in
recovery plans as “core populations.”

33



Table 6. Likelihood of exposure decision key. The combinations provided in this
key are not exhaustive of all possible combinations, rather they represent only
those combinations which were encountered in this Opinion.

3 3 High
3 2 High
3 1 High
3 3 High
2 3 High
1 3 High
1 yes yes yes yes 3 High
3 yes no yes NA 2 Medium
3 yes no no NA 3 Medium
3 yes no no NA 2 Medium
2 yes no yes NA 3 Medium
2 yes no no NA 3 Medium
2 yes no yes NA 2 Medium
1 yes no yes yes 2 Medium
1 yes no no yes 3 Medium
1 no yes yes yes 3 Medium
2 yes no no NA 2 Low
1 yes/no yes/no yes/no no 1/2/3 Low
1 yes/no yes/no yes/no yes/no 1 Low
1 yes no no yes 2 Low
1 no no yes yes 3 Low

At this point in the analysis, we’ve determined the “likelihood of exposure” and the “effect of
exposure” for each category of use (use site) or habitat bin, for the identified toxicity endpoints.
For example, for each species, the above determines the effect of exposure and likelihood of
exposure by use/ use site (e.g., “Wheat”), and each toxicity endpoint (e.g., “Growth”).

4.4.4 Risk Determination for Each Risk Hypothesis
In this step, we evaluate each risk hypothesis using the combined results of the “likelihood of

exposure” and “effect of exposure” determinations. As noted earlier, risk hypotheses are based
on population level effects (abundance and productivity) which manifest when a group of
individuals exhibit compromised fitness. For example, a risk hypothesis might be: “Exposure to
metolachlor is sufficient to reduce abundance via reduction in prey availability”. The use-
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specific “likelihood of exposure” and “effect of exposure” evaluations are compiled to rate each
risk hypothesis as posing a high, medium, or low risk. This is illustrated in Figure 6. A “high”
risk determination for a risk hypothesis is concluded when, for any toxicity endpoint relevant to a
risk hypothesis, use sites had a high “effect of exposure” and a high “likelihood of exposure”
(“high/high”) and/or use sites with a high/medium combination (red squares in Figure 4). For
example, taking the above example of a risk hypothesis involving “reduction in prey
availability”, if the uses showed a high “likelihood of exposure” and a high “effect of exposure”
for “Prey” we would conclude that there was a “high” risk associated with this particular risk
hypothesis for this particular species. If the uses showed a high “likelihood of exposure” and a
high “effect of exposure” for such an endpoint, we would conclude that there was a “high” risk
associated with this particular risk hypothesis for this particular species. In similar fashion, a
medium risk determination for a risk hypothesis stems from likelihood of exposure and effect of
exposure combinations of high/low; medium/low; and medium/ medium (yellow squares in
Figure 4). A low risk determination for a risk hypothesis stems from likelihood of exposure and
effect of exposure combinations of low/low, low/medium, or low/high (green squares in Figure
4). In cases where a single use category (e.g. other grains) is identified as leading the risk
characterization, we take an additional step to ensure that our risk characterization is accurate.
For example, if “other grains” is the only use category signaling high risk, the overall risk may
be characterized as medium if we determine that a high risk is not appropriate. Information
considered during this step includes that which informed the original “effect of exposure” and
“likelihood of exposure” characterization as well as information used to determine the
confidence.

Likelihood of Exposure
=

L M H

Effect of Exposure

Figure 4. Ranking Risk Hypotheses Based on Uses. Each use is plotted based on
Likelihood of Exposure finding and Effect of Exposure finding. L=low, M=medium,
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H=high; Red squares indicate a risk hypothesis has high risk; yellow squares
indicate medium risk; and green squares indicate low risk.

4.4.5 Confidence Ranking for Each Risk Hypothesis
Once we have determined the risk ranking for a risk hypothesis, we then evaluate the level of

confidence we have in that ranking. The confidence underscores the level of certainty or strength
we have in the risk determination. The confidence level in the risk determination is evaluated and
assigned a low, medium, or high level of confidence after evaluating five general factors:

1. Number of similar combinations of likelihood of exposure and effect of exposure e.g., the
more uses and toxicity endpoints for which there is the same combination of “likelihood
of exposure” and “risk of exposure” (e.g., “high/high,” (“low/medium’), the more
confidence we have in the low/medium/high risk assignment for the associated risk
hypothesis.

2. Percentage of use site overlapping with species’ range (e.g., the greater the percentage of
overlap between use sites and the species’ range, the more confidence we have in a risk
hypothesis ranking of “high risk”; and the lower the percentage, the greater confidence
we have in a risk hypothesis ranking of “low risk™).

3. Evidence that registered uses within the species range are probable (e.g. they have
previously occurred within the species range), or improbable (e.g. the registered use/crop
cannot be cultivated within the species range). The percent overlap estimates presented in
the Risk-plots are based on overlap between species range and Cropland Data Layer
(CLD) class groupings (e.g. vegetables and ground fruit). The CLD has over 100
different cultivated classes which were grouped by USEPA in order to reduce the
likelihood of errors of omission and commission between similar crop categories (see
attachment 1-3 in EPA 2017a; https://www.epa.gov/endangered-species/biological-
evaluation-chapters-chlorpyrifos-esa-assessment). CDL groupings were designed to
minimize uncertainties, however they also introduce the possibility that overlap
percentages include uses for which 1,3-D and metolachlor have not been registered.
Whether or not there is additional evidence, beyond the CDL, that registered uses have
occurred in a species range will be considered in characterizing confidence. Sources of
information used to assess this factor include USDA’s NASS Census of Agriculture,
monitoring data, incident data, and available usage information.

4. Representativeness of pesticide estimates as realistic exposure values for species’ habitats
(see Chapter 11 for a description of the habitats and the uncertainties associated with
exposure estimates).

5. Representativeness of toxicity information for threatened and endangered species. We
reviewed the available toxicity information in light of our data quality standards (see
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Chapter 11) to evaluate the level of confidence in the toxicity information used to
determine effects to a listed species and its habitats. For example, we would ascribe
higher confidence for a toxicity endpoint when a robust species sensitivity distribution
(SSD) is available and lower confidence when SSDs are not available. Relatively few
toxicity studies were available for 1,3-D and metolachlor and SSDs were not generated.
We evaluated the number of studies and the representativeness of test species to assess
the confidence. Species from the same genera as the species being assessed were assigned
a higher level of confidence. For sublethal effects, we evaluated confidence by reviewing
the distribution of LOECs and the number of studies. The narrower the distribution of
LOEC:s, the higher confidence we had in the effect and the more studies that were
conducted the higher our confidence.

4.4.6 Overall Risk
Once we assessed each individual risk hypothesis for its level of risk and confidence, we then

translated these values into an assessment of the overall risk posed to the species (low, medium,
or high) based on all of the risk hypotheses. To make this conclusion, we plotted the risk
hypotheses on a graph based on the risk and confidence determinations for each risk hypothesis.
This is illustrated in Figure 7 below. For the acute lethality risk hypothesis we also consider
evidence provided by the salmonid population models (see Appendix A). For example, if one or
more risk hypotheses had high risk and high confidence then we determined that the overall risk
to the species was high, placing it in the red squares in Figure 7. We also determined the overall
risk to the species as “high” if, for any risk hypothesis, one of the variables (level and confidence
of risk) was high and the other was medium. If all risk hypotheses landed in the yellow and green
squares in Figure 7, then the conclusion was determined to be medium risk for the species. If
most risk hypotheses landed in the green squares the conclusion was determined to be low risk
for the species.
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Risk
<

L M H

Confidence

Figure 5. Each individual risk hypothesis is plotted based on its associated risk
and confidence. Overall Risk is determined based on where the risk hypotheses
fall within the matrix.

4.4.7 Salmon Population Models
For certain salmon, we applied a peer-reviewed, published population model as a tool to estimate

population level responses to the two herbicides (see Appendix A). The salmon model outputs
were used as an additional source to evaluate whether or not the acute lethality risk hypotheses
were supported.

Sufficient data were available to construct population models for four Pacific salmon life history
strategies. We ran life-history matrix models for ocean-type and stream-type Chinook salmon (O.
tshawytscha), coho salmon (O. kisutch), and sockeye salmon (O. nerka). The basic salmonid life
history we modeled consisted of hatching and rearing in freshwater, smoltification in estuaries,
migration to the ocean, maturation at sea, and returning to the natal freshwater stream for
spawning followed shortly by death. For specific information on the construction and
parameterization of the models, see Appendix A. Potential impacts resulting from freshwater
exposure to pesticides were integrated into the models as alterations in the first year survival rate.
Population level impacts were assessed as changes in the intrinsic population growth rate and
quantified as the percent change in population growth rate. Changes that exceeded the variability
in the baseline (i.e., one standard deviation) were considered significant.

Acute toxicity models were constructed that estimated the population-level impacts resulting
from sub-yearling exposure to 1,3-D and metolachlor. The model did not consider multiple
exposures, effects to other life stages, or any sublethal or habitat-related effects. We determined
population outcomes when different percents of sub-yearlings are exposed (10, 25, 50, 80, and
100 percent exposed) to EECs sufficient to cause lethality to different percents of the individuals
exposed (0 to 100 percent mortality in 5 percent increments), the approximate range of mortality
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corresponding to maximum EECs on 1,3-D and metolachlor Risk-plots. The models assessed
impacts to population growth rates for ocean-type Chinook, stream-type Chinook, sockeye, and

coho salmon.

The Risk-plot and population modeling results are considered when determining whether a risk
hypothesis is supported or not. If results from one of the tools indicated that abundance or

productivity would be reduced, then we answered “yes”: the risk hypothesis was supported. In
this manner, we gave the benefit of the doubt to species. If results from both tools indicated that
neither abundance nor productivity were reduced, we answered “no”. We followed this
systematic approach for each species. We reported findings for each species in a summary table

(Table 7).

Table 7. Example summary table of risk hypotheses

Risk Hypothesis Risk-plot Derived Population Model | Risk
Risk Confidence | Results A EUATES
Supported?
Yes/No
Exposure to metolachlor is Low Medium No significant No
sufficient to reduce reductions in
abundance via acute population growth
lethality. rate. See Appendix
A for details.
Exposure to metolachlor is Medium | Low Not modelled No
sufficient to reduce
abundance via reduction in
prey availability.
Exposure to metolachlor is Low Medium Not modelled No
sufficient to reduce
abundance via impacts to
growth (direct toxicity).
Exposure to metolachlor is Low Medium Not modelled No
sufficient to reduce
productivity via impairments
to reproduction.
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4.4.8 Summary of Effects Analyses
Each risk hypothesis and associated risk and confidence assignments are presented in a summary

table along with results from population modeling (see Table 7 for example) Based on the
arrangement of risk and confidence pairings of the risk hypotheses (indicated in Figure 5), a bar
is placed along a risk continuum (less risk to more risk) to graphically denote the overall risk
identified in the effects analysis section of the species or designated critical habitat. Each
pesticide and chemical pairing receives a risk bar. An example is shown in Figure 6 . We also
ascribe an overall level of confidence to the risk finding based on the aggregation of confidence
rankings for the individual risk hypotheses.

Low Risk
Low Confidence
Less Risk MoreRisk
Medium Risk
Medium Confidence
Less Risk MoreRisk
High Risk
High Confidence
Less Risk MoreRisk

Figure 6. Depiction of risk associated with the stressors of the action

We conclude the Effects of the Action analysis for species and designated critical habitat by

composing a narrative to summarize our evaluation and findings of risk hypotheses. The

statement of risk for a species and chemical is carried forward in the Integration and Synthesis

where it is presented as a horizontal bar to denote the overall finding for risk and confidence
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found at the top of a scorecard. The possible permutations for risk and confidence are High Risk/
High Confidence; High Risk/ Medium Confidence; High Risk/Low Confidence; Medium Risk/
High Confidence; Medium Risk/ Medium Confidence; Medium Risk/ Low Confidence; Low
Risk/ High Confidence; Low Risk/ Medium Confidence; Low Risk/ Low Confidence.

Effects Analysis Low Risk/Med Confidence

Figure 7. Example statement of risk summarizing results of effects analyses

4.4.9 Designated Critical Habitat Analyses
We translated each PBF into a risk hypothesis (Table 8) to assess potential impacts on designated

critical habitat. The assessment first considers the “effect of exposure”, and then considers
whether that effect may occur at a larger scale by evaluating the “likelihood of exposure”. By
combining the effect of exposure and likelihood of exposure we arrive at an overall
determination of risk and confidence for each of the risk hypotheses.

Table 8 Example summary of designated critical habitat risk hypotheses

Risk-plot Derived Risk Hypothesis
Designated Critical Habitat; Risk Risk Confidence SO
Hypotheses Yes/No
1. Exposure to the stressors of the action | low, low, Yes/no
is sufficient to reduce the conservation medium, medium,
value Vi?. redpctions in prey in migration high high
and rearing sites.
2. Exposure to the stressors of the action | low, low, Yes/no
is sufficient to reduce the conservation medium, medium,
value via degradation of water quality in | high high
migration, spawning, and rearing sites.
3. Exposure to the stressors of the action | low, low, Yes/no
is sufficient to reduce the conservation medium, medium,
value via impacts to vegetative cover in | high high
migration, spawning, and rearing sites.

To determine the effect of exposure, we used Risk-plots, when available, to evaluate the support
for effects to species’ PBFs. As with the species assessment, each use site is evaluated to
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determine whether the effect of exposure is low, medium, or high based on the EECs and the
toxicity information. Consideration was given to the duration of exposure when determining
which EECs were relevant for comparison.

To determine the likelihood of exposure, we evaluated four factors to arrive at a low, medium, or
high finding. Unique combinations of the four likelihood factors result directly in the likelihood

of exposure being characterized as either low, medium, or high according to the decision key in

Table 5. The likelihood of exposure assessment allows us to consider whether effects may occur
across the critical habitat by taking into consideration the extent of exposure, the chemical
properties (e.g. persistence), as well as the proximity of use sites to PBFs (when spatial data are
available). The four factors considered are:

1.

Percent overlap of a designated critical habitat range with a pesticide’s approved uses.
Each use is assigned a category of 1, 2, or 3 depending on the degree of geographic
overlap of use acreage with the species’ U.S. range acreage (aggregation of HUC-12s that
delineate the species range). Use acreage comes from EPA-derived GIS layers and is
presented on the left Y-axis of the Risk-plot. Designated critical habitat range comes
from NMFS listing documents.

Persistence of the pesticide based on environmental fate issues. We evaluated the
environmental fate information provided in the BE to determine whether the pesticide is
considered persistent. As a rule of thumb, we answered yes to persistence if the pesticide
has a half-life greater than 100 days.

Number of applications allowed. We reviewed EPA approved labels to determine
whether multiple applications were allowed on each use site.

Proximity analysis: for use sites with less than 1 percent overlap within designated
critical habitat. NMFS used GIS mapping and critical habitat information to determine
whether sites were aggregated in proximity to sensitive areas (e.g., known spawning
areas). When evaluating a map, we classified use sites as “in proximity” when they were
either: 1) within 300 meters of the sensitive habitat and exposure was deemed likely due
to runoff or drift; or 2) chemical fate, hydrologic properties, and the proximity of use
sites upstream from sensitive habitat suggested exposure was likely through the
downstream transport pathway.
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3

3 High
2 High
1 High
1 High
3 no no NA Medium
2 no yes NA Medium
1 no no yes Medium
2 no no NA Low

1 yes/no yes/no no Low

Figure 8. Decision key for likelihood of exposure finding for designated critical
habitat

The effect of exposure and likelihood of exposure determinations are then combined for each use
site to determine the overall risk associated with the risk hypothesis. This is done following the
same criteria as with the species assessment (described earlier). Once we have determined the
risk ranking for a risk hypothesis, we then evaluate the level of confidence we have in that
ranking. The level of confidence underscores the level of certainty we have in the risk
determination for each risk hypothesis. The confidence level in the risk determination is
evaluated and assigned a low, medium, or high level. The factors evaluated in characterizing
confidence in the critical habitat assessment are similar to those used in the species assessment
(described above).

Similar to the effects of the action on the species, the arrangement of risk and confidence pairing
of the risk hypotheses dictated the placement of a risk bar along a risk continuum. The graphic
denotes the overall risk identified in the effects analysis section of designated critical habitat (see
Figure 6). Each pesticide and designated critical habitat pairing receives a risk bar.
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Low Risk Moderate Risk High Risk

Less Risk More Risk

Figure 9. Depiction of risk to designated critical habitat from the stressors of the action

We conclude the Effects of the Action analysis for designated critical habitat by composing a
narrative to summarize our evaluation and findings of risk hypotheses. The statement of risk for
a species and chemical is carried forward in the integration and synthesis section. The risk
statement is presented as a horizontal bar to denote the overall finding for risk and confidence
found at the top of a scorecard.

4.5 Integration and Synthesis
The integration and synthesis section is the final step in our assessment of the risk posed to

critical habitat as a result of implementing the proposed action. In this section, we add the effects
of the action to the status, baseline and the cumulative effects to formulate the agency’s
biological opinion as to whether the proposed action is likely to appreciably diminish the value
of designated critical habitat as a whole for the conservation of an ESA-listed species.

The effects analysis (Chapter 16) evaluated the effects of the action on the primary and
biological features of the designated critical habitat for each species. This analysis included the
evaluation of risk hypotheses. The effects analysis concluded with a determination of risk posed
to the primary and biological features by the effects of the action, as well as a characterization of
confidence. In this section, these effects analysis conclusions are considered in the context of the
status, baseline and cumulative effects to determine whether the effects of the action will
appreciably diminish the conservation value as a whole.

We treat the information from the status, environmental baseline, and cumulative effects, as “risk
modifiers,” in that the effects described in the effects analysis section may be modified by the
condition of the environmental baseline, and anticipated cumulative effects. To help guide our
risk assessors in making transparent and consistent determinations, we developed several key-
questions which were examined for each species and critical habitat (see Chapters 8, 9, 10).
However, the ultimate consideration of increased or decreased risk attributable to the status of
the species, environmental baseline, or cumulative effects is not restricted to the consideration of
the key questions alone. Additional relevant factors were considered depending on the species or
critical habitat being assessed.

Once each of the above sections is evaluated, the effects of the action and the risk modifiers are
depicted graphically on a “scorecard.” The influence of each modifier on the effects of the action
is represented by an arrow. The magnitude of influence (low or high) is represented by the length

of the arrow (short or long). The direction an arrow is pointed indicates the directionality of the
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risk modifier, increasing or decreasing risk. For example, an environmental baseline arrow
pointing towards more risk may indicate that environmental mixtures and elevated temperatures
occur in the Environmental Baseline, which further stresses the species in question. The level of
confidence in the magnitude of modification is indicated by bolding (high confidence) or
unbolding (low confidence) the arrow.

An additional arrow representing the influence on risk is graphically depicted on each of the
designated critical habitat scorecards. The effects of the proposed action are characterized as
high, medium, or low risk to the species on the top bar (“Effects Analysis”) of the scorecard. The
scorecard also summarizes how the risk posed by the effects of the action is modified by the
environmental baseline, cumulative effects, and status of the critical habitat, as depicted by the
three arrows below the Effects Analysis bar. At the bottom of the scorecard, the bar labeled
conclusion shows the overall risk and adverse modification determination (the colored bar
beginning with green (less risk) to red (more risk)). A narrative is also presented below the
scorecard to identify risk drivers and summarize the overall conclusion. The no adverse
modification/adverse modification determination for each species designated critical habitat is
ultimately an informed best professional judgement, based on best commercial and scientific
data available, following ecological risk assessment principles (see Chapters 3 and 14).

Increasing Risk Decreasing Risk
E— G High Magnitude / High Confidence
- " High Magnitude / Low Confidence
= 4= Low Magnitude / High Confidence
_r - Low Magnitude / Low Confidence

Figure 10. Example of arrows to represent direction, magnitude, and confidence of risk
modifiers

4.6 Conclusion
With full consideration of the status of the species and the designated critical habitat, we

consider the effects of the action within the action area on populations or subpopulations and on
essential habitat features when added to the environmental baseline and the cumulative effects to
determine whether the action could reasonably be expected to:
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e Reduce appreciably the likelihood of survival and recovery of an ESA-listed species in
the wild by reducing its numbers, reproduction, or distribution, and state our conclusion
as to whether the action is likely to jeopardize the continued existence of such species; or

e Appreciably diminish the value of designated critical habitat as a whole for the
conservation of an ESA-listed species, and state our conclusion as to whether the action
is likely to destroy or adversely modify designated critical habitat.

A “scorecard” is generated for each species and designated critical habitat (Figure 11 and Figure
12). The effects of the proposed action are characterized as high, medium, or low risk to the
species on the top bar (“Effects Analysis”) of the scorecard, using the analytical process already
described. The scorecard also summarizes how the risk posed by the effects of the action is
modified by the environmental baseline, cumulative effects, and status of the species, as depicted
by the three arrows below the Effects Analysis bar. At the bottom of the scorecard, the bar
labeled Conclusion shows the overall risk and jeopardy determination (the colored bar beginning
with green (less risk) to red (more risk)). A narrative is also presented below the scorecard to
identify risk drivers and summarize the overall conclusion. The No Jeopardy/ Jeopardy
determination and the No adverse modification/ Adverse modification determination for each
species or designated critical habitat is ultimately a best professional judgement, based on best
commercial and scientific data available, following ecological risk assessment principles.
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Effects Analysis

Status of the Species
Environmental Baseline

Cumulative Effects

Conclusion

Species Scorecard
1,3-Dichloropropene
Chum salmon, Hood Canal summer-run ESU
(Oncorhynchus keta)

Med Risk/Low Confidence

Low Magnitude/High Confidence St
High Magnitude/High Confidence = =

Low Magnitude/Low Confidence —

Less Risk I ~ More Risk

No Jeopardy

Figure 11. Example species scorecard
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Designated Critical Habitat Scorecard
Metolachlor
Chum salmon, Columbia River ESU
(Oncorhynchus keta)

Effects Analysis Med Risk/Low Confidence

Status and Baseline High Magnitude/High Confidence —_—

Cumulative Effects Low Magnitude/Low Confidence  ——

Conclusion Less Risk I N-

No Adverse Modification

Figure 12. Example critical habitat scorecard

If, in completing the last step in the analysis we determine that the action under consultation is
likely to jeopardize the continued existence of ESA-listed species or destroy or adversely modify
designated critical habitat, then we must identify reasonable and prudent alternative(s) to the
action, if any, or indicate that to the best of our knowledge there are no reasonable and prudent
alternatives (See 50 C.F.R. §402.14).

In addition, we include an ITS that specifies the impact of the take, RPMs to minimize the
impact of the take, and terms and conditions to implement the RPMs (ESA section 7 (b)(4); 50
C.F.R. §402.14(1)). We also provide discretionary conservation recommendations that may be
implemented by the action agency (50 C.F.R. §402.14(j)). Finally, we identify the circumstances
in which reinitiation of consultation is required (50 C.F.R. §402.16).

“Take” means to harass, harm, pursue, hunt, shoot, wound, kill, trap, capture, or collect, or to
attempt to engage in any such conduct (16 U.S.C. § 1532). "Harass” is further defined as an act
that would “create the likelihood of injury to wildlife by annoying it to such an extent as to
significantly disrupt normal behavioral patterns which include, but are not limited to, breeding,
feeding, or sheltering” (NMFSPD 02-110-19).

5 DESCRIPTION OF THE PROPOSED ACTION

“Action” means all activities or programs of any kind authorized, funded, or carried out, in
whole or in part, by federal agencies.
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The Federal Action

Under the Federal Insecticide, Fungicide, and Rodenticide Act (FIFRA), the purpose of EPA’s
proposed action is to provide pest control that “will not generally cause unreasonable adverse
effects on the environment (40 CFR).” Under FIFRA, before a pesticide product may be sold or
distributed in the U.S. it must be registered with a label identifying approved uses by EPA’s
Office of Pesticide Programs (OPP). Once registered, a pesticide may not legally be used unless
the use is consistent with directions on its approved label(s)
(http:www.epa.gov/pesticides/regulating/registering/index.htm). EPA authorization of pesticide
uses are categorized as FIFRA sections 3 (new product registrations), 4 (re-registrations and
special review), 18 (emergency use), or 24(c) Special Local Needs (SLN).

The proposed action for this consultation is EPA’s registrations of all pesticides containing 1,3-
dichloropropene (1,3-D) or metolachlor, including registrations for products containing racemic
metolachlor and the enantiomerically enriched s-metolachlor.® The proposed action includes (1)
approved product labels containing 1,3-D or metolachlor, (2) degradates and metabolites of 1,3-
D or metolachlor, (3) formulations, including other ingredients within formulations, (4)
adjuvants, and (5) tank mixtures. EPA is required to reassess each registered pesticide at least
every 15 years (FQPA; Public Law 104-170). Thus the duration of the action considered in this
consultation is for 15 years.

EPA’s pesticide registration process involves an examination of the ingredients of a pesticide,
the site or crop on which it will be used, the amount, frequency and timing of its use, and its
storage and disposal practices. Pesticide products may include active ingredients (a.i.s) and other
ingredients, such as adjuvants, and surfactants (described in greater detail below). The EPA
evaluates the pesticide to ensure that it will not have unreasonable adverse effects on humans,
the environment, and non-target species. An unreasonable adverse effect on the environment is
defined in FIFRA as, “(1) any unreasonable risk to man or the environment, taking into account
the economic, social, and environmental costs and benefits of the use of the pesticide, or (2) a
human dietary risk from residues that result from a use of a pesticide in or on any food
inconsistent with the standard under” section 408 of the United States Federal Food, Drug, and
Cosmetic Act (FFDCA) (21 U.S.C. §346a; 7 U.S.C. 136(bb)).

After registering a pesticide, EPA retains discretionary involvement and control over such
registration. EPA must periodically review the registration to ensure compliance with FIFRA
and other federal laws (7 U.S.C. §136d). A pesticide registration can be canceled whenever “a
pesticide or its labeling or other material does not comply with the provisions of FIFRA or, when

® EPA’s registrations are for separate actions that we have combined in one Opinion. We considered the effects of
each of EPA’s actions separately and independently. For convenience, we will refer to one action.
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used in accordance with widespread and commonly recognized practice, generally causes
unreasonable adverse effects on the environment” (7 U.S.C. §136d(b)).

EPA, NMFS, and FWS agreed on December 12, 2007 that the federal action for EPA’s FIFRA
registration actions will be defined as the “authorization for use or uses described in labeling of a
pesticide product containing a particular pesticide ingredient.” In order to insure that EPA’s
action will not jeopardize listed species or destroy or adversely modify critical habitat, NMFS’
analysis encompasses the impacts to listed species of all uses authorized by EPA, regardless of
whether those uses have historically occurred. Because uses are authorized by EPA on labels, it
is reasonable to assume each of these uses may occur in the future, and therefore potential effects
to listed species must be analyzed for all approved uses.

Pesticide Labels. For this consultation, EPA’s proposed action encompasses all approved
product labels containing 1,3-D and metolachlor, including their degradates, metabolites, and
formulations, other ingredients within the formulations, adjuvants, and tank mixtures. The effects
of these comprise the stressors of the action. These a.i.’s combined are labeled for a variety of
uses including applications to crop and non-crop areas.

Active and Other ingredients. 1,3-D and metolachlor are the a.i.’s that kill or otherwise affect
targeted organisms (listed on the label). However, pesticide products that contain these a.i.’s also
contain other ingredients (referred to as “inerts” or “other” ingredients on the labels). Inert
ingredients are ingredients which EPA defines as not “pesticidally” active. The specific
identification of the compounds that make up the inert fraction of a pesticide is not required on
the label. However, this does not necessarily imply that inert ingredients are non-toxic, non-
flammable, or otherwise non-reactive. EPA authorizes the use of chemical adjuvants to make
pesticide products more efficacious. An adjuvant aids the operation or improves the effectiveness
of a pesticide. Examples include wetting agents, spreaders, emulsifiers, dispersing agents,
solvents, solubilizers, stickers, and surfactants. A surfactant is a substance that reduces surface
tension of a system, allowing oil-based and water-based substances to mix more readily. A
common group of non-ionic surfactants is the alkylphenol polyethoxylates (APEs), which may
be used in pesticides or pesticide tank mixes, and also used in many common household
products. Nonylphenol (NP), one of the APEs, has been linked to endocrine-disruption effects in
aquatic animals.

Formulations. Pesticide products come in a variety of solid and liquid formulations. Examples of
formulation types include dusts, dry flowables, emulsifiable concentrates, granulars, solutions,
soluble powders, ultra-low volume concentrates, water-soluble bags, powders, and baits. The
formulation type can have implications for product efficacy and exposure to humans and other
non-target organisms.
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Tank Mix. A tank mix is a combination by the user of two or more pesticide formulations as well
as any adjuvants or surfactants added to the same tank prior to application. Typically,
formulations are combined to reduce the number of spray operations or to obtain better pest
control then if the individual products were applied alone. The compatibility section of a label
may advise on tank mixes known to be incompatible or provide specific mixing instructions for
use with compatible mixes. Labels may also recommend specific tank mixes. Pursuant to FIFRA,
EPA has the discretion to prohibit tank mixtures. Applicators are permitted to include any
combination of pesticides in a tank mix as long as each pesticide in the mixture is permitted for
use on the application site and the label does not explicitly prohibit the mix.

Pesticide Registration. In 2006, EPA commenced a new program called registration review to
reevaluate all pesticides on a regular cycle. EPA is required to review each pesticide at least
every 15 years to make sure that as the ability to assess risks to human health and the
environment evolves and as policies and practices change, all pesticide products in the
marketplace can still be used safely. Registration review includes Sections 3 and 24(c) labels.
The label on a pesticide package or container is legally enforceable. The label provides
information about how to handle and safely use the pesticide product and avoid harm to human
health and the environment. Using a pesticide in a manner that is inconsistent with the use
directions on the label is a violation of FIFRA and can result in enforcement actions to correct
the violations; EPA’s enforcement authorities are set forth in FIFRA §13 and §14. Pesticide
registration is the process through which EPA evaluates product labels; EPA examines the
ingredients of a pesticide; the site or crop on which it is to be used; the amount, frequency and
timing of its use; and storage and disposal practices. Pesticide products (also referred to as
“formulated products”) may include active ingredients (a.i.s) and other ingredients, such as
adjuvants and surfactants. The eligibility for continued registration may be contingent on label
modifications to mitigate risk and can include phase-out and cancellation of uses and pesticide
products. Registrants can submit applications for the registration of new products and new uses
following re-evaluation of an active ingredient. Several types of products are registered,
including the pure (or nearly pure) active ingredient, often referred to as technical grade active
ingredient (TGAI), technical, or technical product. The technical product is generally used in
manufacturing and testing, and not applied directly to crops or other use sites. Products that are
applied to crops or other use sites (e.g., rights of way, landscaping), either on their own or in
conjunction with other products or surfactants in tank mixes are called end-use products
(EUPs).Sometimes companies will also register the pesticide in a manufacturing formulation,
intended for sale to another registrant who then includes it into a separately registered EUP.
Manufacturing formulations are not intended for application directly to use sites. The EPA may
also cancel product registrations. Section 6(b) of FIFRA authorizes EPA to take the initiative to
cancel a pesticide registration when existing risks related to the use of the pesticide are
unacceptable. EPA’s procedures for non-voluntary cancellation are available at
https://www.epa.gov/pesticides. EPA typically allows the use of canceled products, and products
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that do not reflect registration review label mitigation requirements, until those products have
been exhausted. EPA’s action includes all authorizations for use of pesticide products including
products containing the two a.i.s for the duration of the proposed action.

Duration of the Proposed Action. EPA is required to reassess registered pesticide active
ingredients at least every 15 years. Given EPA’s timeframe for pesticide registration reviews,
NMEFS’ evaluates effects to listed species that may result from the proposed 15-year action
including any effects that may continue beyond the end of the 15 years.

Monitoring and Reporting. The current Federal Action does not include any specific provision
for monitoring. However, Section 6(a)(2) of the Federal Insecticide, Fungicide and Rodenticide
Act requires pesticide product registrants to report adverse effects information, such as incident
data involving fish and wildlife to EPA (40 CFR part 159, https://www.ecfr.gov/ Title 40).

The following description of 1,3-D and metolachlor registrations (the action) represents
information acquired from EPA and Applicants.

5.1 1,3-D

1,3-D is a soil fumigant used to kill insects, fungi, nematodes, and weeds. Product labels describe
allowable application methods, application rates, and where pesticides can legally be applied
(use sites). Product labels allow for the application of 1,3-D to sites characterized as cropland.
These products primarily authorize soil treatments to control nematodes and manage certain soil-
borne diseases prior to planting. 1,3-D is applied through drip irrigation or various soil injection
methods that require covering the applied product with soil and/or tarping material. 1,3-D
product labels do not generally provide crop specific application rates; rather application rates
for various use sites are listed by crop categories (

Table 9); vegetable crops, field crops, fruit and nut crops, and nursery crops). Maximum single
and annual application rates for general crop categories range currently authorized range between
296 and 580 lbs a.i./acre. The label restrictions summarized here do not incorporate the changes
proposed in EPA’s 1,3-Dichloropropene (1,3-D) Proposed Interim Registration Review Decision
(Docket Number EPA-HQ-OPP-2013-0154). See chapter 18 for information on how the interim
registration review decision was incorporated into the Opinion.

Table 9. Summary of FIFRA section 3 uses authorized for 1,3-D products in the
United States.

Use Site Maximum Single | Maximum Annual Section 3 label example
Application Rate | Application Rate
(Ibs a.i./A) (Ibs a.i./A)
Vegetable Crops 580.29 580.29 Telone C-15

Registration 11220-20

Field Crops 580.29 580.29 Telone C-15
Registration 11220-20
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Use Site Maximum Single | Maximum Annual Section 3 label example
Application Rate Application Rate
(Ibs a.i./A) (Ibs a.i./A)
Fruit and Nut Crops 580.29 580.29 Telone C-15
Registration 11220-20
Nursery Crops 580.29 580.29 Telone C-15
Registration 11220-20
Mint? 295.5 295.5 Telone II
Registration 95290-1

aTo suppress Verticillium wilt

There are currently active registrations for 22 end use products that contain 1,3-D as an active
ingredient. Additionally, there are five FIFRA 24(c) - SLN labels that authorize geographically-
specific use of 1,3-D in states where listed Pacific salmonids reside (

Table 10). SNL CA-120006 allows for two applications of 1,3-D to California field-grown
nursery stock with a minimum retreatment interval of 14 days. While section 3 labels limit the
maximum rate in potato to 255.6 Ibs a.i./A (vegetable crops), ID-070015 allows for two
applications of 1,3-D at rates up to 354.6 lbs/A in Idaho. Additionally, Idaho, Oregon, and
Washington, all allow for the use of 1,3-D as an herbicide to all crop lands to control certain
weeds (SLN ID-90001, OR-940038, WA-940038). Approximately 82% of the 1,3-D products
currently available for use also include chloropicrin (Table 11). Chloropicrin is a broad-spectrum
fumigant that can be used as an antimicrobial, fungicide, herbicide, insecticide, and nematocide
(EPA 2008). Four end use products include 1,3-D as the only active ingredient (EPA
registrations: 11220-1, 95290-1, 95290-3, and 95290-6).

Table 10. Summary of 1,3-D Special Local Needs (SLN) use authorized within the
states of California, Idaho, Oregon, and Washington.

Use Site and SLN Method | Maximum Single Maximum Number of Minimum Re-
label # Application Rate Annual Applications treatment
(Ibs a.i./A) Application Rate Interval (days)
(Ibs a.i./A)
Idaho potato — Soil 354.6 709.2 2 45
USDA Potato Cyst | injection
Nematode
Eradication Program
ID-070015*
Unspecified Soil 246.25 394 2 7
cropland in Idaho — injection
certain weed control
ID-090001#
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Use Site and SLN Method | Maximum Single Maximum Number of Minimum Re-
label # Application Rate Annual Applications treatment
(Ibs a.i./A) Application Rate Interval (days)
(Ibs a.i./A)
Unspecified Soil 394 541.75 2 7
cropland in Oregon injection
— certain weed
control
OR-940038*
Unspecified Soil 246.25 394 2 7
cropland in injection
Washington —
certain weed control
WA-940038*

2 Also subject to restrictions of Telone II label: registration number 62719-32 (now 95290-1)

Table 11. Currently registered formulated products containing 1,3-D and at least one other active ingredient.

Registration Product Name Al % Active Ingredient
number

) 60.8% | 1,3-dichloropropene

95290-5 In-Line 33.3% | Chloropicrin
82.9% | 1,3-dichloropropene

8536-21 Pic-Clor 15 14.9% | Chloropicrin
. 68.3% | 1,3-dichloropropene

8536-22 Pic-Clor 30 29.8% | Chloropicrin
55.6% | 1,3-dichloropropene

8536-42 Pic-Clor 40 EC 37.8% | Chloropicrin
) 39.0% | 1,3-dichloropropene

8536-8 Pic-Clor 60 59.6% | Chloropicrin
56.6% | 1,3-dichloropropene

8536-43 Pic-Clor 60 EC 37.1% | Chloropicrin
82.9% | 1,3-dichloropropene

11220-20 Telone C-15 14.9% | Chloropicrin
63.4% | 1,3-dichloropropene

95290-2 Telone C-35 34.7% | Chloropicrin
. 68.3% | 1,3-dichloropropene

11220-21 Tri-form 30 29.8% | Chloropicrin
. 63.4% | 1,3-dichloropropene

11220-22 Tri-form 35 34.8% | Chloropicrin
. 58.5% | 1,3-dichloropropene

11220-37 Tri-form 40 39.9% | Chloropicrin
. 55.6% | 1,3-dichloropropene

11220-34 Trl-form 40 EC 37.8% Chloroplcrln
. 37.1% | 1,3-dichloropropene

11220-33 Tri-form 60 EC 56.7% Chloroplcrln
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Registration Product Name Al % Active Ingredient
number

27.8% | 1,3-dichloropropene

11220-38 Tri-form 70 EC 66.3% Chloropicrin
. 18.5% | 1,3-dichloropropene

11220-35 Tri-form 80 EC 75.8% Chloropicrin
. 39.0% | 1,3-dichloropropene

11220-15 Tri-form 60 59.6% | Chloropicrin
. 29.2% | 1,3-dichloropropene

11220-39 Tri-form 70 69.8% | Chloropicrin

. 19.5% | 1,3-dichloropropene
11220-36 Tri-form 80 79.8% | Chloropicrin

5.2 Metolachlor
Metolachlor (racemic metolachlor and s-metolachlor) is a broad-spectrum herbicide that controls

plants by inhibiting seedling shoot and meristematic growth. Metolachlor products can be
applied pre-plant, pre-emergence, or early post-crop emergence to control seedling grasses or
certain broadleaf weeds in a wide range of crops. Maximum single application rates range from
0.64 to 3.75 lbs a.i./A (Table 12). Labels allow up to two applications per crop cycle, and
multiple crop cycles per year, with maximum annual application rates up to 5.97 lbs a.i./A/year
in certain crops. Metolachlor products are formulated as emusifiable concentrates, flowable
concentrates, soluble concentrates, granules, and ready to use mixtures. Metolachlor products
can be applied through a variety of ground applications methods including broadcast sprays,
banded applications, soil incorporation methods, and co-application with dry bulk granular
fertilizer. Metolachor can also be applied using aircraft and chemigation equipment (EPA 2019).

There are approximately 100 end use metolachlor products with active registrations. A majority
of metolachlor products contain multiple active ingredients. While many contain two or three
active ingredients, some products contain up to four pesticides (Table 13). The products that
contain a single active ingredient routinely recommend tank mixtures with other herbicides and
fertilizers. The label restrictions summarized here do not incorporate the changes proposed in
EPA’s Metolachlor/S-metolachlor Proposed Interim Registration Review Decision (Docket
Number EPA-HQ-OPP-2014-0772). See chapter 18 for information on how the interim
registration review decision was incorporated into the Opinion.
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Table 12. Summary of metolachlor use authorized within the states of California, Idaho, Oregon, and Washington.

Use Site Application Maximum Single Maximum Annual Maximum Minimum Re- Source
Method? Application Rate Application Rate Number of treatment
(Ibs a.i./A)® (Ibs a.i./A) Applications Interval (days)
Beans and other G,A,C 2.0 2.93 NS¢ NS Registration 19713-549
pod crops
Corn G,A,C 2.68 3.87 NS NS EPA 2
California Cotton A, C 1.60 3.98 NS NS EPA 2019
Horseradish G,AC 1.3 NS NS 1 per crop cycle Registration 1381-207
Potato G,AC 2.75 3.61 NS NS Registration 19713-549
Pumpkin G 1.3 NS NS NS Registration 1381-207
Rhubarb G,A,C 1.3 NS NS 1 per crop cycle Registration 89167-42
Safflower G,AC 2.0 NS NS NS Registration 89167-42
Sorghum G, A 1.68 1.67 - NS NS NS EPA 2019
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Use Site Application Maximum Single Maximum Annual Maximum Minimum Re- Source
Method? Application Rate Application Rate Number of treatment
(Ibs a.i./A)® (Ibs a.i./A) Applications Interval (days)
Soybean? G,A,C 2.75 2.75 NS NS EPA 2019
Sugarbeets G,AC 1.60 2.48 NS 60 Registration 100-818
Sunflower G,AC 1.91 NS NS NS Registration 89167-42
Tomato G 2.0 5.97 - NS NS NS EPA 2019
Sod farms G,A,C 2.48 4.00 2 NS EPA 2019
Commercial/resid G 3.75 3.75 NS NS Registration 070506-344
ential
Nursery and G,AC 3.75 3.75 NS NS Registration 070506-344
landscape
plantings
California - G 1.60 1.60 NA NS SLN CA-010022
Pepper Registration 100-816
California - G 1.59 1.59 1 NS SLN CA-030004
Seeded and . .
transplanted Registration 100-816
tomato
California - Swiss G 1.27 1.27 1 NS SLN CA-060019
chard Registration 100-816
California - G 0.95 0.95 1 NS SLN CA-080006
Spinach Registration 100-816
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Use Site Application Maximum Single Maximum Annual Maximum Minimum Re- Source
Method? Application Rate Application Rate Number of treatment
(Ibs a.i./A)® (Ibs a.i./A) Applications Interval (days)

California - Dry G 1.27 2.54 NS 21 SLN CA-080017
bulb onion Registration 100-816
California - G 1.27 1.905 NS NS SLN CA-080019

Celery Registration 100-816
California - G 1.27 1.27 1 NS SLN CA-100004
Subgroup 1-B Registration 100-816
(beet, carrot,
turnip, etc.) and
1-C (artichoke,
ginger, yam, etc.)
Idaho - Carrot, G 0.64 0.64 1 NS SLN ID-150006
collard, radish, . .
beet, kale, Registration 100-816
mustard, parsnip,

rutabaga, turnip

Idaho - Pepper G 1.60 1.60 1 NS SLN ID-170006
Registration 100-816

Idaho - Dry bulb G 1.27 2.54 NS 21 SLN ID-990016
onon Registration 100-816

Oregon - Alfalfa G 3.20 3.20 1 NS SLN OR-040007
for seed Registration 100-816

Oregon — Seed G 1.27 1.27 1 NS SLN OR-040010

crops including

radish, spinach,

beets, and Swiss
chard

Registration 100-816
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Use Site Application Maximum Single Maximum Annual Maximum Minimum Re- Source
Method? Application Rate Application Rate Number of treatment
(Ibs a.i./A)® (Ibs a.i./A) Applications Interval (days)
Oregon — G 1.60 1.60 1 NS SLN OR-070004
Transplanted bell Registration 100-816
pepper
Oregon — G 1.91 1.91 1 NS SLN OR-110005
blueberry, . .
blackberry, and Registration 100-816
raspberry
Oregon — Sweet G 1.27 NS NS NS SLN OR-160006
potato Registration 100-816
Oregon - G 0.95 1.95 NS NS SLN OR-180010
Strawberry Registration 100-816

2Application Methods: C (chemigation), G (ground spray), A (aerial spray)
Rates conveyed by EPA to NMFS in review of preliminary draft materials (August 12, 2020)

°NS (Not Specified)

4Not allowed in some California counties
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Table 13. Currently registered formulated products containing metolachlor and at

least one other active ingredient.

Registration Product Name Al % Active Ingredient
number
20.50% | S-metolachlor
100-1282 Halex GT Herbicide 20.50% | Glyphosate
2.05% | Mesotrione
23.40% | S-metolachlor
10.93% | Atrazine
100-1466 Acuron Herbicide
2.60% | Mesotrione
0.65% | Bicyclopyrone
17.7% | Diglycolamin salt of dicamba
A21472 Pl i
100-1623 7Techfo?gagl;orG“p 24.0% | S-metolachlor
31.0% | S-metolachlor
100-1660 A22089
3.1% | Mesotrione
7.55% | Sulfentrazone
91234-48 A308.09 68.25% | S-metolachlor
58.2% | S-metolachlor
91234-185 A335.05
13.8% | Metribuzin
46.4% | S-metolachlor
91234-183 A335.07
10.2% | Sodium salt of fomesafen
36.8% | S-metolachlor
91234-123 A335.08
3.68% | Mesotrione
28.1% | Atrazine
Agrisoluti h M
1381-208 Br1sO ui:);l; iitzrger a 0.6% | Atrazine related compounds
35.8% | S-metolachlor
7.55% | Sulfentrazone
279-3442 F7583-3 Herbicide
24.20% | S-metolachlor
33.0% | Atrazine
AX ATZ S-MET .
89167-41 HERBICIDE 0.7% | Atrazine related compounds
26.1 | S-metolachlor
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Registration Product Name Al % Active Ingredient
number
7.55% | Sulfentrazone
89167-57 AX SULF-SMET Herbicide
68.25% | S-metolachlor
0.87% | Bicyclopyrone
100-1568 Acuron Flexi 3.47% | Mesotrione
31.24% | S-metolachlor
33.0% | Atrazine
100-817 Bicep II Magnum Herbicide 0.7% | Atrazine related compounds
26.1% | S-metolachlor
28.1% | Atrazine
Bicep Lite II M
100-827 1eep Hlefbici deagnum 0.6% | Atrazine related compounds
35.8% | S-metolachlor
32.0% | Atrazine
100-886 Bicep Magnum 1.7% | Atrazine related compounds
26.1% | S-metolachlor
58.2% | S-metolachlor
100-1162 Boundary 6.5EC Herbicide
13.8% | Metribuzin
7.55% | Sulfentrazone
87373-24 A308.06
68.25% | S-metolachlor
33.0% | Atrazine
352-624 Dupont Cinch ATZ Herbicide 0.7% | Atrazine related compounds
26.1% | S-metolachlor
36.8% | S-metolachlor
70506-338 Coyote Herbicide
3.68% | Mesotrione
33.0% | Atrazine
1381-199 Charger Max ATZ 0.7% | Atrazine related compounds
26.1% | S-metolachlor
28.1% | Atrazine
352-623 DuPont Cinch ATZ Lite 0.6% | Atrazine related compounds
35.8% | S-metolachlor
22.5% | Atrazine
100-1161 Expert Herbicide
0.4% | Atrazine related compounds

61




Registration Product Name Al % Active Ingredient
number
18.65 | S-metolachlor
10.8% | Glyphosate
19.00% | S-metolachlor
18.61% | Atrazine
100-1414 Lexar-622 Herbicide
0.39% | Atrazine related compounds
2.44% | Mesotrione
27.1% | S-metolachlor
9.94% | Atrazine
100-1442 Lumax EZ Herbicide
0.21% | Atrazine related compounds
2.71% | Mesotrione
36.80% | S-metolachlor
100-1410 Zemax Selective Herbicide
3.68% | Mesotrione
45.85% | S-metolachlor
5905-603 HM-1507 Herbicide
10.04% | Fomesafen
36.29% | S-metolachlor
34704-1065 Intimidator 8.05% | Metribuzin
7.16% | Fomesafen
27.30% | S-metolachlor
70506-344 Intermoc Herbicide
11.65% | Glufosinate-ammonium
36.80% | S-metolachlor
89168-79 Liberty M & M
3.68% | Mesotrione
19.00% | S-metolachlor
18.61% | Atrazine
89168-81 Liberty MAM
0.31% | Atrazine related compounds
2.44% | Mesotrione
46.4% | S-metolachlor
89168-87 Liberty PFO
10.2% | Sodium salt of fomesafen
33.0% | Atrazine
89168-82 Liberty S-MOC ATZ 0.5% | Atrazine related compounds
26.1% | S-metolachlor

62




Registration Product Name Al % Active Ingredient
number
; _ 44.59% | S-metolachlor
89168-86 Liberty X
METCHLORBUZIN 10.94% | Metribuzin
5.67% | Sulfentrazone
89168-89 Liberty X-Sulfent - SMOC
51.20% | S-metolachlor
33.0% | Atrazine
34704-1070 LPI S-Metolachlor + Atrazine 0.7% | Atrazine related compounds
26.1% | S-metolachlor
37.08% | S-metolachlor
34704-1067 Matador-S 8.23% | Metribuzin
1.83% | Imazethapyr
38.94% | S-metolachlor
70506-335 Moccasin MTZ Herbicide
12.98% | Metribuzin
46.4% | S-metolachlor
100-1268 Prefix Herbicide
10.2% | Sodium salt of fomesafen
18.2% | Glyphosate
100-1618 Sequence CS
24.2% | S-metolachlor
21.8% | Glyphosate
100-1185 Sequence Herbicide
29.0% | S-metolachlor
7.55% | Sulfentrazone
92647-7 Tigris Sulfen Elite
68.25% | S-metolachlor
36.25% | S-metolachlor
34704-1127 Tribal 6.85% | Metribuzin
3.87 | Sulfentrazone
33.1% | Atrazine
19713-547 Drexel Trizmet II 0.6% | Atrazine related compounds
26.1% | Metolachlor
17.0% | Atrazine
19713-663 Drexel Trimet Lite 0.3% | Atrazine related compounds
13.2% | Metolachlor
46.4% | Metolachlor
19713-677 Up-front Herbicide
10.2% | Fomesafen
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Registration Product Name Al % Active Ingredient

number
19.00% | Metolachlor
19713-686 Drexel Trizar Herbicide 18.61% | Atrazine
0.34% | Atrazine related compounds
29.40% | Metolachlor
19713-688 Trizmax Herbicide 11.00% | Atrazine
2.94% | Mesotrione
20.50% | Metolachlor
19713-694 Mes-O-Sate Herbicide 20.50% | Atrazine

2.05% | Atrazine related compounds

58.2% | Metolachlor
19713-704 Drexel Me-Too-Lachlor MTZ
13.8% | Metribuzine

43.72% | Metolachlor
34704-1054 Matador 6.14% | Metribuzin

1.38% | Imazethapyr

6 ACTION AREA

Action area means all areas affected directly or indirectly by the Federal action and not just the
immediate area involved in the action (50 C.F.R. §402.02). For an ESA consultation on EPA’s
nationwide authorization of pesticides, the action area would encompass all areas directly or
indirectly affected by the use of these a.i.’s throughout the entire U.S. and its territories, and
would encompass all ESA-listed species and designated critical habitat under NMFS jurisdiction.

However, in this instance, as a result of the 2002 order in Washington Toxics Coalition v. EPA,
EPA initiated consultation on its authorization of 37 pesticide a.i.s regarding their effects on
listed Pacific salmonids under NMFS’ jurisdiction and associated designated critical habitat in
the states of California, Idaho, Oregon, and Washington. Given the geographic scope of the areas
in which EPA is authorizing the use of these a.i.s., and anticipated chemical transport following
application, the action area for purposes of this Opinion consists of the entire range and most life
history stages of listed salmon and steelhead and their designated critical habitat in California,
Idaho, Oregon, and Washington. The action area encompasses all freshwater, estuarine, marsh,
swamps, nearshore, and offshore marine surface waters of California, Oregon, and Washington.
The action area also includes freshwater surface waters in Idaho (Figure 13).
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NMFS’ analysis focuses only on the effects of EPA’s action on listed Pacific salmonids in the
above-mentioned states. It includes the effects of these pesticides on the recently listed Lower
Columbia River coho salmon, Puget Sound steelhead, and Oregon Coast coho salmon. The
Lower Columbia River coho salmon was listed as endangered in 2005. The Puget Sound
steelhead and the Oregon Coast coho salmon were listed as threatened in 2007 and 2008,
respectively. This Opinion also analyzes the effects of EPA’s proposed action on recently
proposed designated critical habitats for Puget Sound steelhead and Lower Columbia River coho
salmon (January 14, 2013, 50 CFR Part 226).

EPA’s consultation with NMFS remains incomplete until it analyzes the effects of its
authorization of pesticide product labels with these two compounds for all remaining threatened
and endangered species under NMFS’ jurisdiction. EPA must insure its action does not
jeopardize the continued existence or result in the destruction or adverse modification of critical
habitat for other listed species and designated critical habitat under NMFS’ jurisdiction
throughout the U.S. and its territories.

65



Spnkan.e . { MT
Couer
WA d'Alene
" Portland
® Salem )
® Eugene Boise
OR ID
Y
NV
Sacramento
.'i!
San Francisco
N
0 7 150
e ™ s [ 1]

Figure 13. Map showing extent of inland action area with the range of all ESU and DPS
boundaries for ESA listed salmonids highlighted in gray.
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7 EPA SPECIES AND CRITICAL HABITAT EFFECT DETERMINATIONS

Effects of the action are all consequences to listed species or critical habitat that are caused by
the proposed action, including the consequences of other activities that are caused by the
proposed action. A consequence is caused by the proposed action if it would not occur but for the
proposed action and it is reasonably certain to occur. Effects of the action may occur later in time
and may include consequences occurring outside the immediate area involved in the action (50
CFR 402.02). A ‘No Effect’ (NE) determination would be the appropriate conclusion when the
action agency determines its proposed action will not affect a listed species or designated critical
habitat.

NMES uses two criteria to identify the ESA-listed species and critical habitats that are not likely
to be adversely affected by the proposed action, as well as the effects of activities that are
consequences of the Federal agency’s proposed action. The first criterion is exposure, or some
reasonable expectation of a co-occurrence, between one or more potential stressors associated
with the proposed activities and ESA-listed species or designated critical habitat. If we conclude
that an ESA-listed species or designated critical habitat is not likely to be exposed to the
proposed activities, we must also conclude that the species or critical habitat is not likely to be
adversely affected by those activities.

The second criterion is the probability of a response given exposure. ESA-listed species or
designated critical habitat that co-occur with a stressor of the action but are not likely to respond
to the stressor are also not likely to be adversely affected by the proposed action. We applied
these criteria to the ESA-species and designated critical habitats and we summarize our results
below.

The probability of an effect on a species or designated critical habitat is a function of exposure
intensity and susceptibility of a species to a stressor’s effects (i.e., probability of response). An
action warrants a "may affect, not likely to be adversely affected" finding when its effects are
wholly beneficial, insignificant or discountable. Beneficial effects have an immediate positive
effect without any adverse effects to the species or habitat.

Insignificant effects relate to the size or severity of the impact and include those effects that are
undetectable, not measurable, or so minor that they cannot be meaningfully evaluated.
Insignificant is the appropriate effect conclusion when plausible effects are going to happen, but
will not rise to the level of constituting an adverse effect.
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Discountable effects are those that are extremely unlikely to occur. For an effect to be
discountable, there must be a plausible adverse effect (i.e., a credible effect that could result from
the action and that would be an adverse effect if it did impact a listed species), but it is very
unlikely to occur.

‘Likely to adversely affect’ (LAA) is the appropriate conclusion when any effects of the action
are not: discountable, insignificant, or wholly beneficial (not NLAA) and, therefore, adverse
effects are possible to listed species or designated critical habitat as a result of the proposed
action. If incidental take is anticipated (e.g. individuals may be harmed or harassed) as a result of
the proposed action or the conservation value of a physical and biological feature may be
diminished, an LAA determination should be made.

This section identifies the ESA-listed salmonid species and designated critical habitats for which
the EPA has made the following effects determinations for this action (approval/registration of
1,3-D and metolachlor labelled uses and use sites) in its biological evaluations: no effect, may
affect but not likely to adversely affect, or likely to be adversely affected.

EPA made NE and NLAA determinations in BEs for 1,3-D in 2004 and metolachlor in 2006.
However, for both compounds, label information and approved use sites have changed in the
interim. While EPA and registrants did provide new labels to NMFS for this Opinion, EPA
indicated they will not otherwise be providing updates to their 2004 and 2006 BE’s.
Additionally, two species of salmon were listed as threatened after those BEs were developed.
These are the Lower Columbia River Coho, and the Puget Sound Steelhead. Therefore, all of the
species listed in Table 15, (regardless of EPA’s earlier effect determinations) will be carried
forward in this Biological Opinion for further analysis of effects of the action, the potential for
jeopardy to the species, or destruction or adverse modification of critical habitat for these two
compounds using the analyses described in Chapter 4. NMFS’s determinations on effects to
listed species and critical habitats listed in Table 15 will be presented in Chapters 12 and 15 of
this Opinion.

On April 19, 2004 EPA finalized the biological evaluation for 1,3-D. The 2004 biological
evaluation concluded that “the use of 1,3-Dichloropropene may affect but is not likely to
adversely affect 11 ESUs when used according to labeled application directions and will have no
effect on 15 ESUs in this assessment” (see Table 1).

Table 14. Summary of EPA 2004 conclusions on specific ESUs of listed Pacific salmon and

steelhead for 1,3-Dichloropropene; adapted from EPA's biological evaluation of 1,3-D

(Table 27). EPA did not make effects determinations to designated critical habitat.
Species ESU Finding (2004)
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Chinook Salmon

California Coastal

No Effect

Chinook Salmon

Central Valley spring-run

No Effect

Chinook Salmon

Lower Columbia

May Affect, NLAA

Chinook Salmon

Puget Sound

May Affect, NLAA

Chinook Salmon

Sacramento River winter-run

May Affect, NLAA

Chinook Salmon

Snake River fall-run

May Affect, NLAA

Chinook Salmon

Snake River spring/summer-run

May Affect, NLAA

Chinook Salmon

Upper Columbia spring-run

May Affect, NLAA

Chinook Salmon

Upper Willamette

May Affect, NLAA

Chum Salmon

Columbia River

May Affect, NLAA

Chum Salmon Hood Canal summer-run No Effect
Coho Salmon Central California No Effect
Coho Salmon Oregon Coast No Effect
Coho Salmon Southern Oregon/Northern California Coast No Effect
Sockeye Salmon Ozette Lake No Effect
Sockeye Salmon Snake River No Effect
Steelhead Central California Coast No Effect
Steelhead Central Valley, California No Effect
Steelhead Lower Columbia River No Effect
Steelhead Middle Columbia River May Affect, NLAA
Steelhead Northern California No Effect
Steelhead Snake River Basin May Affect, NLAA
Steelhead South-Central California No Effect
Steelhead Southern California No Effect
Steelhead Upper Columbia River May Affect, NLAA
Steelhead Upper Willamette River No Effect

On June 19, 2006 EPA finalized the biological evaluation for metolachlor covering 26 listed
salmonid species per Washington Toxics Coalition v. EPA, No. C-01-132 (W.D. Wash. July 2,
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2002) Court Order. The 2006 assessment reached the following conclusions regarding
metolachlor use and the 26 ESUs of listed salmonids in California and the Pacific Northwest:

6. Metolachlor is expected to have no direct effect on the listed salmonids.

7. Metolachlor is expected to have no appreciable effect on designated critical habitat for

the listed salmonids.

8. Metolachlor is expected to have no effect on the listed salmonid prey.

9. Metolachlor is not likely to adversely affect listed salmonids through effects on aquatic

plants.

10. Metolachlor is not likely to adversely affect listed salmonids through effects on riparian

vegetation.

Table 15. Listed Species Status and Designated Critical Habitat within the action

area.
Species ESA Status Critical Habitat
Designated?
Chum Salmon, Columbia River Threatened Yes
Chum Salmon, Hood Canal summer-run Threatened Yes
Chinook Salmon, California Coastal Threatened Yes
Chinook Salmon, Central Valley spring-run Threatened Yes
Chinook Salmon, Lower Columbia River Threatened Yes
Chinook Salmon, Puget Sound Threatened Yes
Chinook Salmon, Sacramento River winter-run Endangered Yes
Chinook Salmon, Snake River fall-run Threatened Yes
Chinook Salmon, Snake River spring/summer run Threatened Yes
Chinook Salmon, Upper Columbia River spring-run Endangered Yes
Chinook Salmon, Upper Willamette River Threatened Yes
Coho Salmon, Central California Coast Endangered Yes
Coho Salmon, Lower Columbia River Threatened Yes
Coho Salmon, Oregon Coast Threatened Yes
Coho Salmon, South Oregon and North Calif. Coast Threatened Yes
Sockeye Salmon, Ozette Lake Threatened Yes
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Sockeye Salmon, Snake River Endangered Yes
Steelhead, California Central Valley Threatened Yes
Steelhead, Central California coast Threatened Yes
Steelhead, Lower Columbia River Threatened Yes
Steelhead, Middle Columbia River Threatened Yes
Steelhead, Northern California Threatened Yes
Steelhead, Puget Sound Threatened Yes
Steelhead, Snake River Basin Threatened Yes
Steelhead, South Central California Coast Threatened Yes
Steelhead, Southern California Endangered Yes
Steelhead, Upper Columbia River Endangered Yes
Steelhead, Upper Willamette River Threatened Yes
Total species and designated critical habitats 28 Species 28 Designated
Critical Habitats

8 STATUS OF SPECIES AND CRITICAL HABITAT LIKELY TO BE ADVERSELY
AFFECTED

8.1 Introduction
The purpose of this section is to characterize the condition and status of the 28 species’ that are

likely to be adversely affected by the action, and to describe the status, conservation role and
function of their respective critical habitats.

The status of species includes the existing level of risk that the ESA-listed species face, based on
parameters considered in documents such as recovery plans, status reviews, and listing decisions.
The species status section helps to inform the description of the species’ current “reproduction,
numbers, or distribution,” which is part of the jeopardy determination as described in 50 C.F.R.
§402.02.

This section also examines the condition of critical habitat throughout the designated area (such
as various watersheds and coastal and marine environments that make up the designated area),

7 We use the word “species” as it has been defined in section 3 of the ESA, which include “species, subspecies, and
any distinct population segment (DPS) of any species of vertebrate fish or wildlife which interbreeds when mature
(16 U.S.C 1533).” Pacific salmon other than steelhead that have been listed as endangered or threatened were listed
as “evolutionarily significant units” (ESU), which NMFS uses to identify distinct population segments of Pacific
salmon. Any ESU or DPS is a “species” for the purposes of the ESA.
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and discusses the condition and current function of designated critical habitat, including the
essential physical and biological features that contribute to that conservation value of the critical

habitat.

The following species and critical habitat designations may occur in the action area (Table 16).
More detailed information on the status of these species and critical habitat are found in a

number of published documents including recent recovery plans, status reviews, stock

assessment reports, and technical memorandums. Many are available on the Internet at

http://www.nmfs.noaa.gov/pr/species/.

Table 16. Listed Species and Critical Habitat in the Action Area.

Common Name (Distinct Population Segment (DPS)

or Evolutionarily Significant Unit (ESU)) 2B EINETIC M

Chum salmon , Columbia River ESU Oncorhynchus keta THREATENED
Chum salmon, Hood Canal summer-run ESU THREATENED
Chinook salmon, California coastal ESU THREATENED
Chinook salmon, Central Valley spring-run ESU THREATENED
Chinook salmon, Lower Columbia River ESU THREATENED
Chinook salmon, Puget Sound ESU THREATENED
Chinook salmon, Sacramento River winter-run ESU Oncorhynchus ENDANGERED
Chinook salmon, Snake River fall-run ESU tshawytscha THREATENED
Chinook salmon, Snake River spring/summer run ESU THREATENED
](EEISn[rJlook salmon, Upper Columbia River spring-run ENDANGERED
Chinook salmon, Upper Willamette River ESU THREATENED
Coho salmon, Central California coast ESU ENDANGERED
Coho salmon, Lower Columbia River ESU ) THREATENED
Coho salmon, Oregon coast ESU Oncorhynchus kisutch THREATENED
Coho salmon, S. Oregon and N. Calif coasts ESU THREATENED
Sockeye, Ozette Lake ESU Oncorhynchus nerka THREATENED
Sockeye, Snake River ESU ENDANGERED
Steelhead, California Central Valley DPS THREATENED
Steelhead, Central California coast DPS THREATENED
Steelhead, Lower Columbia River DPS THREATENED
Steelhead, Middle Columbia River DPS THREATENED
Steelhead, Northern California DPS THREATENED
Steelhead, Puget Sound DPS Oncorhynchus mykiss | THREATENED
Steelhead, Snake River Basin DPS THREATENED
Steelhead, South-Central California coast DPS THREATENED
Steelhead, Southern California DPS ENDANGERED
Steelhead, Upper Columbia River DPS THREATENED
Steelhead, Upper Willamette River DPS THREATENED

In assessing the status of the listed species NMFS made use of the viable salmonid population
(VSP) concept and its four criteria. A VSP is an independent population (a population of which
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extinction probability is not substantially affected by exchanges of individuals with other
populations) with a negligible risk of extinction, over a 100-year period, when threats from
random catastrophic events, local environmental variation, demographic variation, and genetic
diversity changes are taken into account (McElhany et al. 2000b). The four factors defining a
viable population are a population’s: (1) spatial structure, their distribution and utilization of
their range; (2) abundance; (3) annual growth rate, including trends and variability of annual
growth rates; and (4) diversity (McElhany et al. 2000b).

A population’s tendency to increase in abundance and its variation in annual population growth
and distribution defines a viable population (McElhany et al. 2000b; Morris and Doak 2002). A
negative long-term trend in average annual population growth rate will eventually result in
extinction. Further, a weak positive long-term growth rate will increase the risk of extinction as it
maintains a small population at low abundances over a longer time frame. A large variation in
the growth rates also increases the likelihood of extinction (Lande 1993; Morris and Doak 2002).
Thus, in our status reviews of each listed species, we provide information on population
abundance and annual growth rate of extant populations.

The action area for this consultation contains designated critical habitat for all 28 listed Pacific
Salmon listed in Table 16. Critical habitat is defined as the specific areas within the geographical
area occupied by the species, at the time it is listed, on which are found those physical or
biological features that are essential to the conservation of the species, and which may require
special management considerations or protection. Critical habitat can also include specific areas
outside the geographical area occupied by the species at the time it is listed that are determined
by the Secretary to be essential for the conservation of the species (ESA of 1973, as amended,
section 3(5)(A)).

The primary purpose in evaluating the status of critical habitat is to identify for each
Evolutionarily Significant Unit (ESU) or Distinct Population Segment (DPS) the function of the
critical habitat to support the intended conservation role for each species. Such information is
important for an adverse modification analysis as it establishes the context for evaluating
whether the proposed action results in negative changes in the function and role of the critical
habitat for species conservation. NMFS bases its critical habitat analysis on the areas of the
critical habitat that are affected by the proposed action and the area’s physical or biological
features that are essential to the conservation of a given species, and not on how individuals of
the species will respond to changes in habitat quantity and quality.
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In evaluating the status of designated critical habitat, we consider the current quantity, quality,
and distribution of the PBFs that are essential for the conservation of the species. NMFS has
identified PBFs of critical habitat for each life stage (e.g., migration, spawning, rearing, and
estuary) common for a number of species. To fully understand the conservation role of these
habitats, specific physical and biological habitat features (e.g., water temperature, water quality,
forage, natural cover, etc.) were identified for each life stage.

Besides potential toxicity, water free of contaminants is important as contaminants can disrupt
normal behavior necessary for successful migration, spawning, and juvenile rearing. Sufficient
forage is necessary for juveniles to maintain growth that reduces freshwater predation mortality,
increases overwintering success, initiates smoltification, and increases ocean survival. Natural
cover such as submerged and overhanging large wood and aquatic vegetation provides shelter
from predators, substrates for aquatic and terrestrial invertebrates (salmonid prey), shades
freshwater to prevent increase in water temperature, and creates important side channels. A
description of the past, ongoing, and continuing activities that threaten the functional condition
of PBFs and their attributes are described in the Environmental Baseline section of this
Biological Opinion (Opinion).

The information from the Status of the Species section may be used as a “risk modifier” in the
Integration and Synthesis section (Chapters 13 and 16). Factors which have the potential to
“modify” the risk of the action jeopardizing the species are those which are able to interact with
the effects of the action. While many of the factors described in this section have the potential to
modify the risk, and were thus considered, three of the factors within the status of the species
were consistently found to have a high potential to modify the risk. Those three factors are: 1)
trends in abundance, spatial distribution, and productivity; 2) listing status; and 3) achievement
of recovery goals. We therefore developed three key questions to guide our synthesis of the
information within the Status of the Species section:

1. Are abundance, spatial distribution, and productivity trends increasing, decreasing or
stable?

2. Is the species listed as threatened or endangered?

3. Have recovery goals been met or are they on a sustained positive trajectory toward
recovery?

Each status section concludes with a table providing a brief response to each of these questions.



Within the Integration and Synthesis section we characterize the overall magnitude of influence
of the species status as either “low” or “high”. This characterization includes directionality (i.e.
positive influence which equates to less risk or negative influence which equates to more risk) as
well as confidence. The magnitude, directionality, and confidence of the influence are
determined primarily by answers provided to the three key questions outlined above. We
acknowledge that the magnitude, and directionality of these three factors varies on a species-by-
species basis (for example, the significance of the attainment of recovery goals are relative to the
specifics of the recovery goals themselves). We further acknowledge that the quantitative data
(e.g. estimates of population growth rates) are incomplete without considering the more
qualitative data often provided in recovery plans, status reports and listing documents. Therefore,
we characterized magnitude and directionality with the following guidelines: 1) If the listing
status of the species is “endangered”, the magnitude is high and the directionality is negative; 2)
If the listing status is “threatened” and both of the other two factors indicates stability and/or
recovery and/or uncertainty, the magnitude is low and the directionality is negative; 3) if the
listing status is “threatened” and the other two factors indicate population decline and failure to
meet recovery goals, the magnitude is high and the directionality is negative. It is conceivable
directionality could also be positive. For example, if the listing status is “threatened” and the
population’s growth rate, abundance, and spatial distribution has been consistently increasing
between status reports, the direction could be positive. This is the case of threatened Hood Canal
summer-run chum, where the population’s growth rate and abundance has been increasing in
recent years.

The overall confidence in the magnitude and directionality is then characterized as either “low”
or “high”. Confidence is determined by assessing the amount of evidence provided, as well as by
further considering the species specific implications of the three factors. It is important to note
that the key-question framework (described above) is a tool to help guide our risk assessors in
making transparent and consistent determinations. However, the ultimate consideration of
increased or decreased risk attributable to the status of the species is not restricted to the
consideration of the key questions alone. All information relevant to the status of the species is
considered in the risk assessment.

With but a few exceptions (discussed below) ESA listed salmon and steelhead are doing poorly
throughout their Washington, Idaho, Oregon and California range. In most of Washington State,
according to the state’s biennial report on salmon (stateofsalmon.wa.gov), ESA listed salmon are
below recovery goals (see Table 17). While some species such as Snake River fall-run Chinook
and Hood Canal summer-run chum are demonstrating large successes and continue upward
trends towards recovery, others species, such as the Puget Sound Chinook and the upper
Columbia River spring-run Chinook continue to diminish.
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In Idaho, with the exception of the Snake River fall-run Chinook, species are not making
progress or are showing only slight signs of progress toward recovery goals. For example, in
2018, only thirteen wild sockeye returned to Idaho, the recovery goal is 2,500.

Oregon salmon species include Oregon Coast Coho. The 2017 adult returns reached only 8.5
percent of the abundance goal. In 2016, the lower Columbia River coho salmon spawner
abundance increased from 2015, but was still the fourth lowest observed in the past 15 years of
monitoring (ODFW 2016). Lower Columbia River Chinook returns are far below abundance
goals and in recent years have shown no progress toward improving in numbers. Upper
Willamette River Chinook and steelhead abundance has remained steady in recent years but far

below recovery targets.

California returns of all listed salmon continue to decline (Table 18). For example, in total
237,000 salmon and steelhead returned to monitored California rivers to spawn in 2016/2017.
This amounts to a 30 percent reduction from the 2015/2016 returns.

Table 17. Washington State ESA-listed salmon progress toward recovery.

and Summer Chinook

Below Goal (ESA listed salmon in Washington) Near Goal
Getting Worse Not Making Progress | Showing Signs of Approaching Goal
Progress
Upper Columbia Upper Columbia Mid-Columbia River | Hood Canal Summer
River Spring Chinook | River Steelhead Steelhead Chum
Puget Sound Chinook | Lower Columbia Lake Ozette Sockeye | Snake River Fall
River Chum Chinook
Lower Columbia Lower Columbia
River Coho River Steelhead
Lower Columbia Snake River
River Fall Chinook Steelhead
Lower Columbia Puget Sound
River Spring Chinook | Steelhead
Snake River Spring

Table 18. Total Salmon and steelhead returning to California rivers 2013 —2017.

Monitoring year

Total Salmon and Steelhead Abundance

2016/2017 237,000
2015/2016 335,000
2014/2015 520,000




[ 2013/2014 | 680,000

The following narratives summarize the biology and ecology of threatened and endangered
species that are likely to be adversely affected by EPA proposed action. The summaries include
a description of the timing and duration of each life stage (e.g. adult river entry, spawning, egg
incubation, freshwater rearing, smolt outmigration, and ocean migration). We also highlight
information related to the viability of populations and the physical or biological features
essential for the conservation of the species of designated critical habitats. These summaries
provide a foundation for NMFS’ evaluation of the effects of the proposed action on these listed
species.
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8.2 Chum salmon, Columbia River ESU

Table 19. Chum salmon, Columbia River ESU; overview table

Common LD thivs e Recover Critical
Species Population | ESA Status | Review | Listing y .
Name Plan Habitat
Segment Year
Oncorhynchu | Chum | Columbia Threatened | 2016 | ZCER 78 FR 70 FR
s keta Salmon | River ESU == | 37160 41911 52630

7

Chum salmon (Oncorhynchus keta)
Columbia River ESU

I o:signated critical Habitat

M Species Range

Y

.

=

&

%
oy
M 77

Figure 14. Chum salmon, Columbia River ESU range and designated critical habitat

Species Description. Chum salmon are an anadromous (i.e., adults migrate from marine to
freshwater streams and rivers to spawn) and semelparous (i.e., they spawn once and then die)
fish species. Adult chum salmon are typically between eight and fifteen pounds, but they can get
as large as 45 pounds and 3.6 feet long. Males have enormous canine-like fangs and a striking
calico pattern body color (front two-thirds of the flank marked by a bold, jagged, reddish line and

the posterior third by a jagged black line) during spawning. Females are less flamboyantly

colored and lack the extreme dentition of the males. Ocean stage chum salmon are metallic
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greenish-blue along the back with black speckles. Chum salmon have the widest natural
geographic and spawning distribution of the Pacific salmonids. Chum salmon have been
documented to spawn from Korea and the Japanese island of Honshu, east around the rim of the
North Pacific Ocean to Monterey Bay, California. Historically, chum salmon were distributed
throughout the coastal regions of western Canada and the U.S. At present, major spawning
populations occur as far south as Tillamook Bay on the northern Oregon coast. On March 25,
1999, NMFS listed the Hood Canal Summer-run ESU and the Columbia River ESU of chum
salmon as threatened (64 FR 14508). NMFS reaffirmed the status of these two ESUs as
threatened on June 28, 2005 (70 FR 37160).

Status. The majority of the populations within the Columbia River chum salmon ESU are at high
to very high risk, with very low abundances (NWFSC 2015b). These populations are at risk of
extirpation due to demographic stochasticity and Allee effects. One population, Grays River, is at
low risk, with spawner abundances in the thousands and demonstrating a recent positive trend.
The Washougal River and Lower Gorge populations maintain moderate numbers of spawners
and appear to be relatively stable. The life history of chum salmon is such that ocean conditions
have a strong influence on the survival of emigrating juveniles. The potential prospect of poor
ocean conditions for the near future may put further pressure on the Columbia River chum
salmon ESU (NWFSC 2015b). Freshwater habitat conditions may be negatively influencing
spawning and early rearing success in some basins, and contributing to the overall low
productivity of the ESU. Columbia River chum salmon were historically abundant and subject to
substantial harvest until the 1950s (Johnson et al. 1997). There is no directed harvest of this ESU
and the incidental harvest rate has been below one percent for the last five years (NWFSC
2015b). Land development, especially in the low gradient reaches that chum salmon prefer, will
continue to be a threat to most chum salmon populations due to projected increases in the
population of the greater Vancouver-Portland area and the Lower Columbia River overall (Metro
2015). The Columbia River chum salmon ESU remains at a moderate to high risk of extinction
(NWEFSC 2015b).

Life history. Most chum salmon mature and return to their birth stream to spawn between three
and five years of age, with 60 to 90 percent of the fish maturing at four years of age. Age at
maturity appears to follow a latitudinal trend (i.e., greater in the northern portion of the species'
range). Chum salmon typically spawn in the lower reaches of rivers, with redds usually dug in
the mainstem or in side channels of rivers from just above tidal influence to 100 km from the sea.
Juveniles out-migrate to seawater almost immediately after emerging from the gravel covered
redds ((Salo 1991). This ocean-type migratory behavior contrasts with the stream-type behavior
of some other species in the genus Oncorhynchus (e.g., coastal cutthroat trout, steelhead, Coho
salmon, and most types of Chinook and sockeye salmon), which usually migrate to sea at a larger
size, after months or years of freshwater rearing. This means that survival and growth in juvenile
chum salmon depend less on freshwater conditions (unlike stream-type salmonids which depend
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heavily on freshwater habitats) than on favorable estuarine conditions. Another behavioral
difference between chum salmon and species that rear extensively in freshwater is that chum
salmon form schools, presumably to reduce predation (Pitcher 1986), especially if their
movements are synchronized to swamp predators (Miller and Brannon 1982).

Chum salmon spend two to five years in feeding areas in the northeast Pacific Ocean, which is a
greater proportion of their life history compared to other Pacific salmonids. Chum salmon
distribute throughout the North Pacific Ocean and Bering Sea, although North American chum
salmon (as opposed to chum salmon originating in Asia), rarely occur west of 175 E longitude
(Johnson et al. 1997). North American chum salmon migrate north along the coast in a narrow
band that broadens in southeastern Alaska, although some data suggest that Puget Sound chum,
including Hood Canal summer-run chum, may not make extended coastal migrations into
northern British Columbian and Alaskan waters, but instead may travel directly offshore into the
north Pacific Ocean (Johnson et al. 1997).

Table 20. Temporal distribution of Chum salmon, Columbia River ESU

Life History phase lan Feh Mar Apr May Jun Jul Aug Sep | Oct | MNow | Dec
Entering Fresh Water
(adults/jacks)
Spawning Present Present
Incubation (eggs) Present Present
Emergence

(alevin ta fry phases)
Rearing and migration
(juveniles)

Present

Present

Present

Population Dynamics

Abundance / Productivity. Chum populations in the Columbia River historically reached
hundreds of thousands to a million adults each year (NMFS 2017b). In the past 50 years, the
average has been a few thousand a year. The majority of populations in the Columbia River
chum ESU remain at high to very high risk, with very low abundances (NWFSC 2015b). Ford
(2011b) concluded that 14 out of 17 of chum populations in this ESU were either extirpated or
nearly extirpated. The very low persistence probabilities or possible extirpations of most chum
salmon populations are due to low abundance, productivity, spatial structure, and diversity. Only
one population (Grays River) is at low risk, with spawner abundances in the thousands, and
demonstrating a recent positive trend. Two other populations (Washougal River and Lower
Gorge) maintain moderate numbers of spawners and appear to be relatively stable (NWFSC
2015b).

Genetic Diversity. There are currently four hatchery programs in the Lower Columbia River

releasing juvenile chum salmon: Grays River Hatchery, Big Creek Hatchery, Lewis River

Hatchery, and Washougal Hatchery (NMFS 2017b). Total annual production from these

hatcheries has not exceeded 500,000 fish. All of the hatchery programs in this ESU use

integrated stocks developed to supplement natural production. Other populations in this ESU
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persist at very low abundances and the genetic diversity available would be very low (NWFSC
2015b). Although, hatchery production of Columbia River chum salmon has been limited and
hatchery effects on diversity are thought to have been relatively small, diversity has been greatly
reduced at the ESU level because of presumed extirpations and low abundance in the remaining
populations (fewer than 100 spawners per year for most populations) (LCFRB 2010a; NMFS
2013a).

Distribution. The Columbia River chum salmon ESU includes all natural-origin chum salmon in
the Columbia River and its tributaries in Washington and Oregon. The ESU consists of three
populations: Grays River, Hardy Creek and Hamilton Creek in Washington State. Chum salmon
from four artificial propagation programs also contribute to this ESU.

Designated Critical Habitat. NMFS designated critical habitat for the Columbia River chum
salmon ESU in 2005 (70 FR 52630). Sixteen of the 19 subbasins reviewed in NMFS’ assessment
of critical habitat for the CR chum salmon ESU were rated as having a high conservation value.
The remaining three subbasins were given a medium conservation value. Washington's federal
lands were rated as having high conservation value to the species. PBFs considered essential for
the conservation of the Columbia River ESU of Chum salmon are shown in Table 21.
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Table 21 Primary Biological Features of critical habitats designated for ESA-listed
salmon and steelhead species considered in the opinion (except SR
spring/summer-run Chinook salmon, SR fall-run Chinook salmon, SR sockeye
salmon, SONCC coho salmon, Sacramento River winter-run Chinook salmon, and
Central California Coast coho salmon — see Table 46) and corresponding species
life history events.

Primary
];,l:;(t)ﬁ:izl Prlmargi]ti}(:i(t);gl}ic;lll tl:; eatures Species Life History Event
Site Type

Freshwater Substrate . Adult spgwning.

spawning Water quahty Embr.yo incubation
Water quantity Alevin growth and development
Floodplain connectivity

Freshwater Forage Fry emergence from gravel

rearing Natural cover Fry/parr/smolt growth and development
Water quality
Water quantity
Free of artificial obstruction Adult sexual maturation

Freshwater Natural cover Adult upstream migration and holding

migration Water quality Kelt (steelhead) seaward migration
Water quantity Fry/parr/smolt growth, development, and seaward migration
Forage
Free of artificial obstruction Adult sexual maturation and “reverse smoltification”

Estuarine Natural cover Adult upstream migration and holding

areas Salinity Kelt (steelhead) seaward migration
Water quality Fry/parr/smolt growth, development, and seaward migration
Water quantity
Forage
Free of artificial obstruction Adult growth and sexual maturation

Nearshore . L

marine areas Natural cover Adult spawning migration
Water quantity Nearshore juvenile rearing
Water quality

Limited information exists on the quality of essential habitat characteristics for CR chum
salmon. However, the migration PBF has been significantly impacted by dams obstructing adult
migration and access to historic spawning locations. Water quality and cover for estuary and
rearing PBFs have decreased in quality to the extent that the PBFs are not likely to maintain their
intended function to conserve the species.

Recovery Goals. The ESU recovery strategy for Columbia River chum salmon focuses on
improving tributary and estuarine habitat conditions, reducing or mitigating hydropower impacts,
and reestablishing chum salmon populations where they may have been extirpated (NMFS
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2013a). The goal of the strategy is to increase the abundance, productivity, diversity, and spatial
structure of chum salmon populations such that the Coast and Cascade chum salmon strata are
restored to a high probability of persistence, and the persistence probability of the two Gorge
populations improves. For details on Columbia River chum salmon ESU recovery goals,
including complete down-listing/delisting criteria, see the NMFS 2013 recovery plan (NMFS
2013a).

Table 22. Summary of status; Chum salmon, Columbia River ESU

Criteria Description

Abundance / productivity Most populations have very low abundances and productivity,
trends low genetic diversity, high risk of extinction

Listing status Threatened

Attainment of recovery goals | criteria not yet met

Condition of PBFs Rearing PBFs (water quality and cover) are degraded;
Migration PBFs significantly impacted by dams;

Elevated temperatures and environmental mixtures
anticipated in freshwater habitats; All 19 watersheds of high
or medium conservation value
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8.3 Chum salmon, Hood Canal summer-run ESU

Table 23. Chum salmon, Hood Canal summer-run ESU; overview table

Distinct
Common | Populati i Recover Critical
Species P ESA Status | Review | Listing y .
Name on Plan Habitat
Year
Segment
Hood
Oncorhynchus Chum Canal 70 FR 70 FR
keta salmon | summer- | Threatened | 2001 | 5,75, | 2005 52630
run
L7 F o7 P g
e g N

Chum salmon (Oncorhynchus keta)
Hood Canal summer-run ESU

I ocsicnated critical Habitat

m Species Range

0 = 10 20 Kilometers
e

Figure 15. Chum salmon, Hood Canal summer-run ESU range and designated critical
habitat

Species Description. Chum salmon are an anadromous (i.e., adults migrate from marine to

freshwater streams and rivers to spawn) and semelparous (i.e., they spawn once and then die)

fish species. Adult chum salmon are typically between eight and fifteen pounds, but they can get

as large as 45 pounds and 3.6 feet long. Males have enormous canine-like fangs and a striking

calico pattern body color (front two-thirds of the flank marked by a bold, jagged, reddish line and
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the posterior third by a jagged black line) during spawning. Females are less flamboyantly
colored and lack the extreme dentition of the males. Ocean stage chum salmon are metallic
greenish-blue along the back with black speckles. Chum salmon have the widest natural
geographic and spawning distribution of the Pacific salmonids. Chum salmon have been
documented to spawn from Korea and the Japanese island of Honshu, east around the rim of the
North Pacific Ocean to Monterey Bay, California. Historically, chum salmon were distributed
throughout the coastal regions of western Canada and the U.S. At present, major spawning
populations occur as far south as Tillamook Bay on the northern Oregon coast. On March 25,
1999, NMFS listed the Hood Canal Summer-run ESU and the Columbia River ESU of chum
salmon as threatened (64 FR 14508). NMFS reaffirmed the status of these two ESUs as
threatened on June 28, 2005 (70 FR 37160).

Status. The two most recent status reviews (2011 and 2015) indicate some positive signs for the
Hood Canal summer-run chum salmon ESU. Diversity has increased from the low levels seen in
the 1990s due to both the reintroduction of spawning aggregates and the more uniform relative
abundance between populations; considered a good sign for viability in terms of spatial structure
and diversity (Ford 2011b). Spawning distribution within most streams was also extended further
upstream with increased abundance. At present, spatial structure and diversity viability
parameters for each population nearly meet the viability criteria (NWFSC 2015b). Spawning
abundance has remained relatively high compared to the low levels observed in the early 1990’s
(Ford 2011b). Natural-origin spawner abundance has shown an increasing trend since 1999, and
spawning abundance targets in both populations were met in some years (NWFSC 2015b).
Despite substantive gains towards meeting viability criteria in the Hood Canal and Strait of Juan
de Fuca summer chum salmon populations, the ESU still does not meet all of the recovery
criteria for population viability at this time (NWFSC 2015b). Overall, the Hood Canal Summer-
run chum salmon ESU remains at a moderate risk of extinction.

Life history. Most chum salmon mature and return to their birth stream to spawn between three
and five years of age, with 60 to 90 percent of the fish maturing at four years of age. Age at
maturity appears to follow a latitudinal trend (i.e., greater in the northern portion of the species'
range). Chum salmon typically spawn in the lower reaches of rivers, with redds usually dug in
the mainstem or in side channels of rivers from just above tidal influence to 100 km from the sea.
Juveniles out-migrate to seawater almost immediately after emerging from the gravel covered
redds ((Salo 1991). This ocean-type migratory behavior contrasts with the stream-type behavior
of some other species in the genus Oncorhynchus (e.g., coastal cutthroat trout, steelhead, Coho
salmon, and most types of Chinook and sockeye salmon), which usually migrate to sea at a larger
size, after months or years of freshwater rearing. This means that survival and growth in juvenile
chum salmon depend less on freshwater conditions (unlike stream-type salmonids which depend
heavily on freshwater habitats) than on favorable estuarine conditions. Another behavioral
difference between chum salmon and species that rear extensively in freshwater is that chum
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salmon form schools, presumably to reduce predation (Pitcher 1986), especially if their
movements are synchronized to swamp predators (Miller and Brannon 1982).

Chum salmon spend two to five years in feeding areas in the northeast Pacific Ocean, which is a
greater proportion of their life history compared to other Pacific salmonids. Chum salmon
distribute throughout the North Pacific Ocean and Bering Sea, although North American chum
salmon (as opposed to chum salmon originating in Asia), rarely occur west of 175 E longitude
(Johnson et al. 1997). North American chum salmon migrate north along the coast in a narrow
band that broadens in southeastern Alaska, although some data suggest that Puget Sound chum,
including Hood Canal summer-run chum, may not make extended coastal migrations into
northern British Columbian and Alaskan waters, but instead may travel directly offshore into the
north Pacific Ocean (Johnson et al. 1997).

Table 24. Temporal distribution of Chum salmon, Hood Canal summer-run ESU

Life History phase lan Feb Mar Apr May Jun Jul Aug | Sep | Oct Now Dec
Entering Fresh Water

(adults/jacks) Present

Spawning Present

Incubation (eggs) Present Present
Emergence

(alevin ta fry phases) Present

Rearing and migration

(juveniles) Present

Population Dynamics

Abundance / Productivity. Of the sixteen populations that comprise the Hood Canal Summer-
run chum ESU, seven are considered “functionally extinct” (Skokomish, Finch Creek, Anderson
Creek, Dewatto, Tahuya, Big Beef Creek and Chimicum). The remaining nine populations are
well distributed throughout the ESU range except for the eastern side of Hood Canal (Johnson et
al. 1997). Two independent major population groups have been identified for this ESU: (1)
spawning aggregations from rivers and creeks draining into the Strait of Juan de Fuca, and (2)
spawning aggregations within Hood Canal proper (Sands 2009). NMFS examined average
escapements (geometric means) for five-year intervals and estimated trends over the intervals for
all natural spawners and for natural-origin only spawners. For both populations, abundance was
relatively high in the 1970s, lowest for the period 1985-1999, and high again for the most recent
10 years (NWFSC 2015b). The overall trend in spawning abundance is generally stable for the
Hood Canal population (all natural spawners and natural-origin only spawners) and for the Strait
of Juan de Fuca population (all natural spawners). Only the Strait of Juan de Fuca population’s
natural-origin only spawners show a significant positive trend. NMFS determined the abundance
trends that appear to be positive occured during a short time span between 1995-2009, and again
recently from 2011 - 2015 is the Juan de Fuca population (NWFSC 2015b). Productivity rates,
which were quite low during the five-year period from 2005-2009 (Ford 2011b), increased from
2011-2015 and were greater than replacement rates from 2014-2015 for both major population
groups (NWFSC 2015b). However, productivity of individual spawning aggregates still shows
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only two of eight aggregates have viable performance. While overall population abundance goals
are being met, sub-population abundance goals for Hood Canal summer-run chum have not been
met for six of the eight surviving sub-populations, and the species has not achieved spatial
structure goals.

Genetic Diversity. There were likely at least two ecological diversity groups within the Strait of
Juan de Fuca population and at least four ecological diversity groups within the Hood Canal
population. With the possible exception of the Dungeness River aggregation within the Strait of
Juan de Fuca population, Hood Canal ESU summer chum spawning groups exist today that
represent each of the ecological diversity groups within the two populations (NMFS 2017a).
NMFS measured spatial distribution of the Hood Canal chum salmon ESU using the Shannon
diversity index (NWFSC 2015b). Higher diversity values indicate a more uniform distribution of
the population among spawning sites, which provides greater robustness to the population.
Diversity values were generally lower in the 1990s for both independent populations within the
ESU, indicating that most of the abundance occurred at a few spawning sites. Although the
overall linear trend in diversity appears to be negative, the last five-year interval shows the
highest average value for both populations within the Hood Canal ESU. This results in part from
the addition of one reintroduced spawning aggregation in the Strait of Juan de Fuca population
and two reintroduced spawning aggregations in the Hood Canal population (NMFS 2017a).

Distribution. The Hood Canal summer-run chum salmon ESU includes all naturally spawned
populations of summer-run chum salmon in Hood Canal and its tributaries as well as populations
in Olympic Peninsula rivers between Hood Canal and Dungeness Bay, Washington. This ESU
also includes three artificial propagation programs: Hamma Hamma Fish Hatchery, Lilliwaup
Creek Fish Hatchery, and the Jimmycomelately Creek Fish Hatchery (five other Hood Canal
summer chum hatchery programs were terminated between 2005 and 2010 and are no longer part
of the ESU).

Designated Critical Habitat. NMFS designated critical habitat for Hood Canal Summer-run
chum salmon in 2005 (70 FR 52630). There are 12 watersheds within the range of this ESU.
Three watersheds received a medium rating and nine received a high rating of conservation value
to the ESU (NMFS 2005a). Five nearshore marine areas also received a rating of high
conservation value. Habitat areas for the Hood Canal Summer-run chum salmon include 88 mi
(142 km) of stream and 402 mi (647 km) of nearshore marine areas. PBFs considered essential
for the conservation of the Hood Canal ESU of Chum salmon are shown in Table 21:

The spawning PBF is degraded by excessive fine sediment in the gravel, and the rearing PBF is
degraded by loss of access to sloughs in the estuary and nearshore areas and excessive predation.
Low river flows in several rivers also adversely affect most PBFs. In the estuarine areas, both
migration and rearing PBFs of juveniles are impaired by loss of functional floodplain areas
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necessary for growth and development of juvenile chum salmon. These degraded conditions
likely maintain low population abundances across the ESU.

Recovery Goals. The recovery strategy for Hood Canal Summer-run chum salmon focuses on
habitat protection and restoration throughout the geographic range of the ESU, including both
freshwater habitat and nearshore marine areas within a one-mile radius of the watersheds’
estuaries (NMFS 2007). The recovery plan includes an ongoing harvest management program to
reduce exploitation rates, a hatchery supplementation program, and the reintroduction of
naturally spawning summer chum aggregations to several streams where they were historically
present. The Hood Canal plan gives first priority to protecting the functioning habitat and major
production areas of the ESU’s eight extant stocks, keeping in mind the biological and habitat
needs of different life-history stages, and second priority to restoration of degraded areas, where
recovery of natural processes appears to be feasible (HCCC 2005). For details on Hood Canal
Summer-run chum salmon ESU recovery goals, including complete down-listing/delisting
criteria, see the Hood Canal Coordinating Council 2005 recovery plan (HCCC 2005) and the
NMEFS 2007 supplement to this recovery plan (NMFS 2007). Both independent populations
(Strait of Juan de Fuca, Hood Canal) must have enough fish returning to meet abundance goals,
distributed across the ESU to meet spatial structure goals in order to be considered recovered and
removed from ESA listing.

Table 25. Summary of status; Chum salmon, Hood Canal summer-run ESU

Criteria Description

Abundance / productivity stable to increasing abundance trend, increasing population
trends productivity

Listing status threatened

Attainment of recovery goals | some criteria met

Condition of PBFs Spawning and rearing PBFs are degraded; Migration and
rearing PBFs are impaired by loss of floodplain habitat
necessary for juvenile growth and development; Elevated
temperatures and environmental mixtures anticipated in
freshwater habitats ; All 12 watersheds of high or medium
conservation value
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8.4 Chinook salmon, California coastal ESU

Table 26. Chinook salmon, California coastal ESU; overview table

Distinct Recent
. Common | Populatio . . e Recovery | Critical
Species ESA Status | Review | Listing .
Name n Year Plan Habitat
Segment
Oncorhynchus | Chinook California 70 FR 70 FR
tshawytscha | salmon | Coastal | Threatened | 2016 1 3775, | 2016 | 5y qq

2l19

I ocsignated Critical Habitat

/777 species Range

Chinook salmon (Oncorhynchus tshawytscha)
California Coastal ESU

100 Kilometers
e
{

%
7

Figure 16. Chinook salmon, California coastal ESU range and designated critical habitat

Species Description. Chinook salmon, also referred to as king salmon in California, are the

largest of the Pacific salmon. Spawning adults are olive to dark maroon in color, without

conspicuous streaking or blotches on the sides. Spawning males are darker than females, and
have a hooked jaw and slightly humped back. They can be distinguished from other spawning
salmon by the color pattern, particularly the spotting on the back and tail, and by the dark, solid
black gums of the lower jaw (Moyle 2002a). On September 16, 1999, NMFS listed the California
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coastal ESU of Chinook salmon as a “threatened” species (FR 64 50394). On June 28, 2005,
NMEFS confirmed the listing of CC Chinook salmon as threatened under the ESA and also added
seven artificially propagated populations from the following hatcheries or programs to the
listing. The California Coastal (CC) Chinook salmon ESU includes all naturally spawned
populations of Chinook salmon from rivers and streams south of the Klamath River (Humboldt
County, CA.) to the Russian River (Sonoma County, CA) (70 FR 37160).

Status. The ESU was historically comprised of 38 populations which included 32 fall-run
populations and 6 spring-run populations across four Diversity Strata (Spence et al. 2008b). All
six of the spring-run populations were classified as functionally independent, but are considered
extinct (Williams et al. 2011). Good et al. (2005a) cited continued evidence of low population
sizes relative to historical abundance, mixed trends in the few available time series of abundance
indices available, and low abundance and extirpation of populations in the southern part of the
ESU. In addition, the apparent loss of the spring-run life history type throughout the entire ESU
as a significant diversity concern. The 2016 recovery plan determined that the four threats of
greatest concern to the ESU are channel modification, roads and railroads, logging and wood
harvesting, and both water diversion and impoundments and severe weather patterns.

Life history. California coastal Chinook salmon are a fall-run, ocean-type fish. Although a
spring-run (river-type) component existed historically, it is now considered extinct (Bjorkstedt et
al. 2005). The different populations vary in run timing depending on latitude and hydrological
differences between watersheds. Entry of California coastal Chinook salmon into the Russian
River depends on increased flow from fall storms, usually in November to January. Juveniles of
this ESU migrate downstream from April through June and may reside in the estuary for an
extended period before entering the ocean.

The length of time required for embryo incubation and emergence from the gravel is dependent
on water temperature. For maximum embryo survival, water temperatures reportedly must be
between 41°F and 55.4°F and oxygen saturation levels must be close to maximum. Under those
conditions, embryos hatch in 40 to 60 days and remain in the gravel as alevins (the life stage
between hatching and egg sack absorption) for another 4 to 6 weeks before emerging as fry.
Juveniles may reside in freshwater for 12 to 16 months, but some migrate to the ocean as young-
of-the- year in the winter or spring months within eight months of hatching.

Juvenile Chinook salmon forage in shallow areas with protective cover, such as tidally
influenced sandy beaches and vegetated zones (Healey et al. 1991). Cladocerans, copepods,
amphipods, and larvae of diptera, as well as small arachnids and ants are common prey items
(Kjelson et al. 1982b; MacFarlane and Norton 2002; Sommer et al. 2001). Upon reaching the
ocean, juvenile Chinook salmon feed voraciously on larval and juvenile fishes, plankton, and
terrestrial insects (Healey et al. 1991; MacFarlane and Norton 2002). Chinook salmon grow
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rapidly in the ocean environment, with growth rates dependent on water temperatures and food
availability.

Table 27. Temporal distribution of Chinook salmon, California coastal ESU

Life History phase lan Feh Mar Apr May Jun Jul Aug Sep Oct | MNow | Dec
Entering Fresh Water

{adults/facks) Present Present
Spawning Present Present
Incubation (eggs) Present Present
Emergence

{alevin to fry phases) Present

Rearing and migration P

{juveniles) resent

Population Dynamics

Abundance. Comparison of historical and current abundance information indicates that
independent populations of Chinook salmon are depressed in many basins (Bennet 2005; Good
et al. 2005b; NMFS 2008); only the Russian River currently has a run of any significance
(Bjorkstedt et al. 2005). The 2000 to 2007 median observed (at Mirabel Dam) Russian River
Chinook salmon run size is 2,991 with a maximum of 6,103 (2003) and a minimum of 1,125
(2008) adults (Cook 2008; Sonoma County Water Agency (SCWA) 2008).

Productivity / Population Growth Rate. The available data, a mixture of short-term (6-year or
less) population estimates or expanded redd estimates and longer-term partial population
estimates and spawner/red indexes, provide no indication that any of the independent populations
(likely to persist in isolation) are approaching viability targets. Overall, there is a lack of
compelling evidence to suggest that the status of these populations has improved or deteriorated
appreciably since the previous status review (Williams et al. 2011).

Genetic Diversity. At the ESU level, the loss of the spring-run life history type represents a
significant loss of diversity within the ESU, as has been noted in previous status reviews (Good
et al. 2005b; Williams et al. 2011). Concern remains about the extremely low numbers of
Chinook salmon in most populations of the North-Central Coast and Central Coast strata, which
diminishes connectivity across the ESU. However, the fact that Chinook salmon have regularly
been reported in the Ten Mile, Noyo, Big, Navarro, and Garcia rivers represents a significant
improvement in our understanding of the status of these populations in watersheds where they
were thought to have been extirpated. These observations suggest that spatial gaps between
extant populations are not as extensive as previously believed.

Distribution. The California Coastal Chinook ESU includes all naturally spawned populations
of Chinook salmon from rivers and streams south of the Klamath River to the Russian River,
California (64 FR 50394; September 16, 1999). Seven artificial propagation programs are
considered to be part of the ESU: The Humboldt Fish Action Council (Freshwater Creek), Yager
Creek, Redwood Creek, Hollow Tree, Van Arsdale Fish Station, Mattole Salmon Group, and
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Mad River Hatchery fall-run Chinook hatchery programs. These artificially propagated stocks
are no more divergent relative to the local natural population(s) than what would be expected
between closely related natural populations within the ESU (NMFS 2005a).

Designated Critical Habitat. NMFS designated critical habitat for the California coastal
Chinook salmon on September 2, 2005 (70 FR 52488). It includes multiple CALWATER
hydrological units north from Redwood Creek and south to Russian River. The total area of
critical habitat includes 1,500 miles of stream habitat and about 25 square miles of estuarine
habitat, mostly within Humboldt Bay. PBFs considered essential for the conservation of the
California coastal ESU of Chinook salmon are shown in Table 21:

There are 45 occupied CALWATER Hydrologic Subarea watersheds within the freshwater and
estuarine range of this ESU. Eight watersheds received a low rating, 10 received a medium
rating, and 27 received a high rating of conservation value to the ESU (70 FR 52488). Two
estuarine habitat areas used for rearing and migration (Humboldt Bay and the Eel River Estuary)
also received a high conservation value rating. Critical habitat in this ESU consists of limited
quantity and quality summer and winter rearing habitat, as well as marginal spawning habitat.
Compared to historical conditions, there are fewer pools, limited cover, and reduced habitat
complexity. The current condition of PBFs of the California coastal Chinook salmon critical
habitat indicates that PBFs are not currently functioning or are degraded; their conditions are
likely to maintain a low population abundance across the ESU.

Recovery Goals. Recovery goals, objectives and criteria for the Central Valley spring-run
Chinook are fully outlined in the 2016 Recovery Plan. Recovery plan objectives are to: 1.
Reduce the present or threatened destruction, modification, or curtailment of habitat or range; 2.
Ameliorate utilization for commercial, recreational, scientific, or educational purposes; 3. Abate
disease and predation; 4. Establish the adequacy of existing regulatory mechanisms for
protecting CC Chinook salmon now and into the future (i.e., post-delisting); 5. Address other
natural or manmade factors affecting the continued existence of CC Chinook salmon; and 6.
Ensure the status of CC Chinook salmon is at a low risk of extinction based on abundance,
growth rate, spatial structure and diversity.

Table 28. Summary of status; Chinook salmon, California coastal ESU

Criteria Description
Abundance / productivity At considerable risk from population fragmentation and
trends reduced spatial diversity. Comparisons to historical

abundance is depressed in many basin. Only one population
has had consistent run exceeding 1,000 spawning fish.

Listing status threatened

Attainment of recovery goals | some criteria met

Condition of PBFs Spawning PBFs are degraded by timber harvest; Rearing and
migration PBFs impacted by dams and invasive species;
Estuarine PBFs degraded by water quality and saltwater
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mixing; Elevated temperatures and environmental mixtures
anticipated in freshwater habitats; Of 45 watersheds, 27 are of
high and 10 are of medium conservation value.
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8.5 Chinook salmon, Central Valley spring-run ESU

Table 29. Chinook salmon, Central Valley spring-run ESU; overview table

Distinct
Species Common POI:) l:llatl ESA RReesf:t Listin Recovery | Critical
P Name Status W g Plan Habitat
Segment Year
s (DPS)
1999
Central 64 FR
Oncorhynch Chinook Valle 50394 2005
us Salmon S riny- Threatened | 2016 2014 70 FR
tshawytscha prung 2014 52488
79 FR
20802
T N >
cas [\}vf" Chinook Salmon
Central Valley spring-run ESU
(Onchorhynchus tshawytscha)
—— Designated Critical Habitat
[ ] Accessivie
[ ] Accessivle - Likely Extripated
[ ] Historical Watershed Anthropogenically Biocked

s ——

A

Figure 17. Chinook salmon, Central Valley spring-run ESU range and designated critical

habitat

Species Description. Chinook salmon, also referred to as king salmon in California, are the
largest of the Pacific salmon. Spawning adults are olive to dark maroon in color, without
conspicuous streaking or blotches on the sides. Spawning males are darker than females, and
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have a hooked jaw and slightly humped back. They can be distinguished from other spawning
salmon by the color pattern, particularly the spotting on the back and tail, and by the dark, solid
black gums of the lower jaw (Moyle 2002a). On September 16, 1999, NMFS listed the Central
Valley ESU of spring-run Chinook salmon as a “threatened” species (FR 64 50394). Historically,
spring-run Chinook salmon occurred in the headwaters of all major river systems in the Central
Valley where natural barriers to migration were absent. The only known streams that currently
support self-sustaining populations of non-hybridized spring-run Chinook salmon in the Central
Valley are Mill, Deer and Butte creeks. Each of these populations is small and isolated (NMFS
2014b).

Status. Although spring-run Chinook salmon were probably the most abundant salmonid in the
Central Valley, this ESU has suffered the most severe declines of any of the four Chinook
salmon runs in the Sacramento River Basin (Fisher 1994). The ESU is currently limited to
independent populations in Mill, Deer, and Butte creeks, persistent and presumably dependent
populations in the Feather and Yuba rivers and in Big Chico, Antelope, and Battle creeks, and a
few ephemeral or dependent populations in the Northwestern California region (e.g., Beegum,
Clear, and Thomes creeks). The Central Valley spring-run Chinook salmon ESU is currently
faced with three primary threats: (1) loss of most historic spawning habitat; (2) degradation of
the remaining habitat; and (3) genetic introgression with the Feather River fish hatchery spring-
run Chinook salmon strays. The potential effects of climate change are likely to adversely affect
spring-run Chinook salmon and their recovery (NMFS 2014b).

Life history. Adult Central Valley spring-run Chinook salmon leave the ocean to begin their
upstream migration in late January and early February, and enter the Sacramento River between
March and September, primarily in May and June (Moyle 2002a; Yoshiyama et al. 1998).
Spring-run Chinook salmon generally enter rivers as sexually immature fish and must hold in
freshwater for up to several months before spawning. While maturing, adults hold in deep pools

with cold water. Spawning normally occurs between mid- August and early October, peaking in
September (Moyle 2002a).

The length of time required for embryo incubation and emergence from the gravel is dependent
on water temperature. For maximum embryo survival, water temperatures reportedly must be
between 41°F and 55.4°F and oxygen saturation levels must be close to maximum. Under those
conditions, embryos hatch in 40 to 60 days and remain in the gravel as alevins (the life stage
between hatching and egg sack absorption) for another 4 to 6 weeks before emerging as fry.
Spring-run fry emerge from the gravel from November to March (Moyle 2002a). Juveniles may
reside in freshwater for 12 to 16 months, but some migrate to the ocean as young-of-the- year in
the winter or spring months within eight months of hatching.

Juvenile Chinook salmon forage in shallow areas with protective cover, such as tidally
influenced sandy beaches and vegetated zones (Healey et al. 1991). Cladocerans, copepods,
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amphipods, and larvae of diptera, as well as small arachnids and ants are common prey items
(Kjelson et al. 1982b; MacFarlane and Norton 2002; Sommer et al. 2001). Upon reaching the
ocean, juvenile Chinook salmon feed voraciously on larval and juvenile fishes, plankton, and
terrestrial insects (Healey et al. 1991; MacFarlane and Norton 2002). Chinook salmon grow
rapidly in the ocean environment, with growth rates dependent on water temperatures and food
availability.

Table 30. Temporal distribution of Chinook salmon, Central Valley spring-run ESU

Life History phase Jan Feb Mar [ Apr [May JJun T Jul Aug Sep Oct Mov Dec
Entering Fresh Water -
(adults/jacks)

Spawning Present
Incubation (eggs) Present
Emergence

(alevin to fry phases) | ‘ |
Rearing and migration
{Juveniles)

Present

Present

Population Dynamics

Abundance. The Central Valley as a whole is estimated to have supported spring-run Chinook
salmon runs as large as 600,000 fish between the late 1880s and 1940s. The only known streams
that currently support self-sustaining populations of nonhybridized spring-run Chinook salmon in
the Central Valley are Mill, Deer and Butte creeks. Abundance and trend estimates for these
streams as well as streams supporting dependent populations are provided in Table 31 (NMFS
2014b).

Table 31. Viability metrics for Central Valley spring-run ESU Chinook salmon
populations.

Population N 3 10-year tEeII)ld 95% Recen(to/l:)eclme

Antelope Creek 8.0 2.7 -0.375 (-0.706, -0.045) 87.8
Battle Creek 1836 61 0.176 (0.033, 0.319) 9.0
Big Chico Creek 0.0 0.0 -0.358 (-0.880, 0.165) 60.7
Butte Creek 20169 6723 0.353 (-0.061, 0.768) 15.7
Clear Creek 822 27 0.010 (-0.311, 0.330) 63.3
Cottonwood Creek 4 1.3 -0.343 (-0.672, -0.013) 87.5
Deer Creek 2272 757.3 -0.089 (-0.337, 0.159) 83.8
Feather River Fish Hatchery 10808 3602.7 0.082 (-0.015, 0.179) 17.1
Mill Creek 2091. 697.0 -0.049 (-0.183, 0.086) 58.0
Sacramento River® - - - -

Yuba River 6515 2170.7 0.67 (-0.138, 0.272) 9.0

96



N: Total population size (N) is estimated as the sum of estimated run sizes over the most recent three
years for Core 1 populations (bold) and Core 2 populations.

S: The mean population size (S) is the average of the estimated run sizes for the most recent 3 years
(2012 to 2014).

Population growth/decline rate (10 year trend) is estimated from the slope of log-transformed
estimated run size.

The catastrophic metric (recent decline) is the largest year-to-year decline in total population size (N)
over the most recent 10 such ratios.

? Beginning in 2009, estimates of spawning escapement of Upper Sacramento River spring chinook
were no longer monitored.

Productivity / Population Growth Rate. Cohort replacement rates (CRR) are indications of
whether a cohort is replacing itself in the next generation. The majority of Central Valley (CV)
spring-run Chinook salmon are found to return as three-year olds, therefore looking at returns
every three years is used as an estimate of the CRR. In the past the CRR has fluctuated between
just over 1.0 to just under 0.5, and in the recent years with high returns (2012 and 2013), CRR
jumped to 3.84 and 8.68 respectively. CRR for 2014 was 1.85, and the CRR for 2015 with very
low returns was a record low of 0.14. Low returns in 2015 were further decreased due to high
temperatures and most of the CV spring-run Chinook salmon tributaries experienced some pre-
spawn mortality. Butte Creek experienced the highest prespawn mortality in 2015, resulting in a
carcass survey CRR of only 0.02.

Genetic Diversity. Threats to the genetic integrity of spring-run Chinook salmon was identified
as a serious concern to the species when it was listed in 1999 (FR 64 50394; Myers et al. 1998a).
Three main factors compromised the genetic integrity of spring-run Chinook salmon: (1) the lack
of reproductive isolation following dam construction throughout the Central Valley resulting in
introgression with fall-run Chinook salmon in the wild; (2) within basin and inter-basin mixing
between spring and fall broodstock for artificial propagation, resulting in introgression in
hatcheries; and (3) releasing hatchery-produced juvenile Chinook salmon in the San Francisco
estuary, which contributes to the straying of returning adults throughout the Central Valley
(NMFS 2014b).

Distribution. The Central Valley Technical Recovery Team delineated 18 or 19 historic
independent populations of CV spring-run Chinook salmon, and a number of smaller dependent
populations, that are distributed among four diversity groups (southern Cascades, northern
Sierra, southern Sierra, and Coast Range) (Lindley et al. 2004). Of these independent
populations, only three are extant (Mill, Deer, and Butte creeks) and they represent only the
northern Sierra Nevada diversity group. Of the dependent populations, CV spring-run Chinook
salmon are found in Battle, Clear, Cottonwood, Antelope, Big Chico, and Yuba creeks, as well
as the Sacramento and Feather rivers and a number of tributaries of the San Joaquin River
including Mokelumne, Stanislaus, and Tuolumne rivers. The 2005 listing determination
concluded that the Feather River Fish Hatchery spring-run Chinook salmon production should be
included in the Central Valley spring-run Chinook salmon ESU (79 FR 20802; NMFS 2016a).
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Designated Critical Habitat NMFS published a final rule designating critical habitat for Central
Valley spring-run Chinook on September 2, 2005 (70 FR 52488). The designated critical habitat
includes 1,853 km (1,158 mi) of streams and 655 km2 (254 km2) of estuarine habitat. PBFs
considered essential for the conservation of the Central Valley spring-run ESU of Chinook
salmon are shown in Table 21.

The current condition of PBFs of the CV Spring-run Chinook salmon critical habitat indicates
that PBFs are not currently functioning or are degraded; their conditions are likely to maintain a
low population abundance across the ESU. Spawning and rearing PBFs are degraded by high
water temperature caused by the loss of access to historic spawning areas in the upper
watersheds which maintained cool and clean water throughout the summer. The rearing PBF is
degraded by floodplain habitat being disconnected from the mainstem of larger rivers throughout
the Sacramento River watershed, thereby reducing effective foraging. Migration PBF is degraded
by lack of natural cover along the migration corridors. Juvenile migration is obstructed by water
diversions along Sacramento River and by two large state and federal water-export facilities in
the Sacramento-San Joaquin Delta.

Recovery Goals. Recovery goals, objectives and criteria for the Central Valley spring-run
Chinook are fully outlined in the 2014 Recovery Plan (NMFS 2014b). The ESU delisting criteria
for the spring-run Chinook are: 1) One population in the Northwestern California Diversity
Group at low risk of extinction; 2) Two populations in the Basalt and Porous Lava Diversity
Group at low risk of extinction; 3) Four populations in the Northern Sierra Diversity Group at
low risk of extinction; 4) Two populations in the Southern Sierra Diversity Group at low risk of
extinction; and 5) Maintain multiple populations at moderate risk of extinction.

Table 32. Summary of status; Chinook salmon, Central Valley spring-run ESU

Criteria Description

Abundance / productivity Stable to declining trends, low abundances, low genetic
trends diversity, fragmented populations

Listing status Threatened

Attainment of recovery goals | Criteria not yet met

Condition of PBFs Spawning and rearing PBFs are degraded by elevated
temperatures, lost access to historic spawning sites, and loss
of floodplain habitat; Migration PBFs degraded by loss of
cover and water diversions; Elevated temperatures and
environmental mixtures anticipated in freshwater habitats; Of
38 watersheds, 28 are of high and 3 are of medium
conservation value
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8.6 Chinook salmon, Lower Columbia River ESU

Table 33. Chinook salmon, Lower Columbia River ESU; overview table

Species S P(l)) llsltllant;t)n L llie‘::env:' Listin Recovery | Critical
P Name P Status g Plan Habitat
Segment Year
Chinook Lower 70 FR 70 FR
Oncorhynchus 1n00 Columbia
tshawytscha | Salmon | piver qu | erened | 2006 1 37760 | 203 | Sa630
N
Chinook salmon (Oncorhynchus tshawytscha) A

Lower Columbia River ESU

I oesignatea Critical Habitat
m Accessible
[ | naturaly Biocked

[ | istorical watershed: Anthropogenically Blocked

o,
//777/77////%5//?/

o
- a\'\‘io

»//’/,)/f

R

a 20 40 80 Kilometers
N M -

Figure 18. Chinook salmon, Lower Columbia River ESU range and designated critical
habitat

Species Description. Chinook salmon, also referred to as king salmon in California, are the
largest of the Pacific salmon. Spawning adults are olive to dark maroon in color, without
conspicuous streaking or blotches on the sides. Spawning males are darker than females, and
have a hooked jaw and slightly humped back. They can be distinguished from other spawning
salmon by the color pattern, particularly the spotting on the back and tail, and by the dark, solid
black gums of the lower jaw (Moyle 2002a). On March 24, 1999, NMFS listed the Lower
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Columbia River ESU of Chinook salmon as a “threatened” species (64 FR 14308). The listing
was revisited and confirmed as “threatened” in 2005 (70 FR 37160). The Lower Columbia River
Chinook salmon ESU includes all naturally-spawned populations of fall-run and spring-run
Chinook salmon from the Columbia River and its tributaries from its mouth at the Pacific Ocean
upstream to a transitional point between Oregon and Washington, east of the Hood River and the
White Salmon River and any such fish originating from the Willamette River and its tributaries
below Willamette Falls. Twenty artificial propagation programs are included in the ESU (70 FR
37160).

Status. Populations of Lower Columbia River Chinook salmon have declined substantially from
historical levels. Out of the 32 populations that make up this ESU, only the two late-fall runs (the
North Fork Lewis and Sandy) are considered viable. Most populations (26 out of 32) have a very
low probability of persistence over the next 100 years and some are extirpated or nearly so. Five
of the six strata fall significantly short of the recovery plan criteria for viability. Low abundance,
poor productivity, losses of spatial structure, and reduced diversity all contribute to the very low
persistence probability for most Lower Columbia River Chinook salmon populations. Hatchery
contribution to naturally-spawning fish remains high for a number of populations, and it is likely
that many returning unmarked adults are the progeny of hatchery origin parents, especially where
large hatchery programs operate. Continued land development and habitat degradation in
combination with the potential effects of climate change will present a continuing strong
negative influence into the foreseeable future.

Life history. Lower Columbia River Chinook salmon display three run types including early
fall-runs, late fall-runs, and spring-runs. Presently, the fall-run is the predominant life history
type. Spring-run Chinook salmon were numerous historically. Fall-run Chinook salmon enter
fresh water typically in August through October. Early fall-run spawn within a few weeks in
large river mainstems. The late fall-run enters in immature conditions, has a delayed entry to
spawning grounds, and resides in the river for a longer time between river entry and spawning.
Spring-run Chinook salmon enter fresh water in March through June to spawn in upstream
tributaries in August and September.

Offspring of fall-run spawning may migrate as fry to the ocean soon after yolk absorption (i.e.,
ocean-type), at 3045 mm in length (Healey 1991). In the Lower Columbia River system,
however, the majority of fall-run Chinook salmon fry migrate either at 60-150 days post-
hatching in the late summer or autumn of their first year. Offspring of fall-run spawning may
also include a third group of yearling juveniles that remain in fresh water for their entire first
year before emigrating. The spring-run Chinook salmon migrates to the sea as yearlings (stream-
type) typically in spring. However, the natural timing of Lower Columbia River (LCR) spring-
run Chinook salmon emigration is obscured by hatchery releases (Myers et al. 2006). Once at
sea, the ocean-type LCR Chinook salmon tend to migrate along the coast, while stream-type
LCR Chinook salmon appear to move far off the coast into the central North Pacific Ocean
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(Healey 1991; Myers et al. 2006). Adults return to tributaries in the lower Columbia River
predominantly as three- and four-year-olds for fall-run fish and four- and five-year-olds for
spring-run fish.

Juvenile Chinook salmon forage in shallow areas with protective cover, such as tidally
influenced sandy beaches and vegetated zones (Healey et al. 1991). Cladocerans, copepods,
amphipods, and larvae of diptera, as well as small arachnids and ants are common prey items
(Kjelson et al. 1982b; MacFarlane and Norton 2002; Sommer et al. 2001). Upon reaching the
ocean, juvenile Chinook salmon feed voraciously on larval and juvenile fishes, plankton, and
terrestrial insects (Healey et al. 1991; MacFarlane and Norton 2002). Chinook salmon grow
rapidly in the ocean environment, with growth rates dependent on water temperatures and food
availability.

Table 34. Temporal distribution of Chinook salmon, Lower Columbia River ESU

Life History phase Jan Feb Tar | Apr | Iay | Jun | Jul | Aug | Sep | Oct | Nov | Dec
Entering Fresh Waier
{adulis/jacks) ezl

Spawning Fresent [ Present
Incubatfion (eggs) Present [ Fresent
Emergence

(alevin to fry phases Fresent ‘ | ‘ ‘
Rearing and migrafion
(juveniles)

Present

Population Dynamics

Abundance. Populations of Lower Columbia River Chinook salmon have declined substantially
from historical levels. Many of the ESU’s populations are believed to have very low abundance
of natural-origin spawners (100 fish or fewer), which increases genetic and demographic risks.
Other populations have higher total abundance, but several of these also have high proportions of
hatchery-origin spawners (Table 35).

Table 35. Lower Columbia River Chinook salmon population structure, abundances, and
hatchery contributions (Good et al. 2005; Myers et al. 2006).

; Historical Mean* Number Hatchery
Run Population Abundance
Abundance of Spawners o e
Contributions
Grays River (WA) 2,477 99 38%
Elochoman River (WA) Unknown 676 68%
Mill, Abernathy, and German Unknown 734 47%
FR Creeks (WA)
i Youngs Bay (OR) Unknown Unknown Unknown
Big Creek (OR) Unknown Unknown Unknown
Clatskanie River (OR) Unknown 50 Unknown
Scappoose Creek (OR) Unknown Unknown Unknown
R Lower Cowlitz River (WA) 53,956 1,562 62%
Upper Cowlitz River (WA) Unknown 5,682 Unknown
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. Historical Mean* Number Hatchery
Run Population Abundance
Abundance of Spawners ——
Contributions
Coweeman River (WA) 4,971 274 0%
Toutle River (WA) 25,392 Unknown Unknown
Salmon Creek and Lewis River
(WA) 47,591 256 0%
Washougal River (WA) 7,518 3,254 58%
Kalama River (WA) 22,455 2,931 67%
Clackamas River (OR) Unknown 40 Unknown
Sandy River (OR) Unknown 183 Unknown
LER Lewis R-North Fork (WA) Unknown 7,841 13%
Sandy River (OR) Unknown 504 3%
Upper Cowlitz River (WA) Unknown Unknown Unknown
Tilton River (WA) Unknown Unknown Unknown
Cispus River (WA) Unknown 1,787* Unknown
S-R Toutle River (WA) 2,901 Unknown Unknown
Kalama River (WA) 4,178 98 Unknown
Lewis River (WA) Unknown 347 Unknown
Sandy River (OR) Unknown 3,085 3%
Upper Columbia Gorge (WA) 2,363 136 13%
F-R Big White Salmon R (WA) Unknown 334 21%
Lower Columbia Gorge (OR) Unknown Unknown Unknown
Hood River (OR) Unknown 18 Unknown
SR Big White Salmon R (WA) Unknown 334 21%
Hood River (OR) Unknown 18 Unknown

*Arithmetic mean

Recent 5-year spawner abundance (up to 2001) and historic abundance over more than 20 years is given as a geometric
mean, and include hatchery origin Chinook salmon.

F-Ris fall run, LF-R is late fall run, and S-R is spring run Chinook salmon.

Productivity / Population Growth Rate. Trend indicators for most populations are negative.
The majority of populations for which data are available have a long-term trend of <1; indicating
the population is in decline (Bennet 2005; Good et al. 2005b). Only the late-fall run population in
Lewis River has an abundance and population trend that may be considered viable (McElhany et
al. 2007a). The Sandy River is the only stream system supporting a natural production of spring-
run Chinook salmon of any amount. However, the population is at risk from low abundance and
negative to low population growth rates (McElhany et al. 2007a).

Genetic Diversity. The genetic diversity of all populations (except the late fall-run Chinook
salmon) has been eroded by large hatchery influences and periodically by low effective
population sizes. The near loss of the spring-run life history type remains an important concern
for maintaining diversity within the ESU.
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Distribution. The basin wide spatial structure has remained generally intact. However, the loss
of about 35 percent of historic habitat has affected distribution within several Columbia River
subbasins. Currently, only one population appears self-sustaining (Good et al. 2005b).

Designated Critical Habitat. NMFS designated critical habitat for LCR Chinook salmon on
September 2, 2005 (70 FR 52630). It includes all Columbia River estuarine areas and river
reaches proceeding upstream to the confluence with the Hood Rivers as well as specific stream
reaches in a number of tributary subbasins. PBFs considered essential for the conservation of
Chinook salmon, Lower Columbia River ESU are shown in Table 21.

Timber harvest, agriculture, and urbanization have degraded spawning and rearing PBFs by
reducing floodplain connectivity and water quality, and by removing natural cover in several
rivers. Hydropower development projects have reduced the timing and magnitude of water flows,
thereby altering the water quantity needed to form and maintain physical habitat conditions and
support juvenile growth and mobility. Adult and juvenile migration PBFs are affected by several
dams along the migration route.

Recovery Goals. NMFS has developed the following delisting criteria for the Lower Columbia
River Chinook salmon ESU. For a complete description of the ESU recovery goals, including
complete down-listing/delisting criteria, see the 2013 recovery plan.

1. All strata that historically existed have a high probability of persistence or have a
probability of persistence consistent with their historical condition. High probability of
stratum persistence is defined as:

a. At least two populations in the stratum have at least a 95 percent probability of
persistence over a 100-year time frame (i.e., two populations with a score of 3.0
or higher based on the Technical Recovery Team’s (TRT) scoring system).

b. Other populations in the stratum have persistence probabilities consistent with a
high probability of stratum persistence (i.e., the average of all stratum population
scores is 2.25 or higher, based on the TRT’s scoring system). (See Section 2.6 for
a brief discussion of the TRT’s scoring system.)

c. Populations targeted for a high probability of persistence are distributed in a way
that minimizes risk from catastrophic events, maintains migratory connections
among populations, and protects within-stratum diversity.

A probability of persistence consistent with historical condition refers to the concept

that strata that historically were small or had complex population structures may not

have met Criteria A through C, above, but could still be considered sufficiently viable
if they provide a contribution to overall ESU viability similar to their historical
contribution.

2. The threats criteria described in Section 3.2.2 have been met.

Table 36. Summary of status; Chinook salmon, Lower Columbia River ESU
Criteria Description
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Abundance / productivity
trends

Trends for most populations are declining. Only one
population is self-sustaining. The near loss of the spring-run
life history remains an important concern for maintaining
genetic diversity.

Listing status

threatened

Attainment of recovery goals

criteria not yet met

Condition of PBFs

Spawning and rearing PBFs are degraded by timber harvest,
agriculture, urbanization, loss of floodplain habitat, and
reduced natural cover; Migration PBFs impacted by dams;
Elevated temperatures and environmental mixtures
anticipated in freshwater habitats; Of occupied watersheds, 31
are of high and 13 are of medium conservation value.
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8.7 Chinook salmon, Puget Sound ESU
Table 37. Chinook salmon, Puget Sound ESU; overview table

Common i L Recovery | Critical
Species Population | ESA Status | Review | Listing y .
Name Plan Habitat
Segment Year
Oncorhynchus | Chinook Puget 70 FR 70 FR
tshawytscha | salmon | Sound ESU | Threatened | 2011 1 5,75, | 2007 | 5565,

Chinook salmon
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Figure 19. Chinook salmon, Puget Sound ESU range and designated critical habitat

Species Description Chinook salmon, also referred to as king salmon in California, are the
largest of the Pacific salmon. Spawning adults are olive to dark maroon in color, without
conspicuous streaking or blotches on the sides. Spawning males are darker than females, and
have a hooked jaw and slightly humped back. They can be distinguished from other spawning
salmon by the color pattern, particularly the spotting on the back and tail, and by the dark, solid
black gums of the lower jaw (Moyle 2002a). On March 24, 1999, NMFS listed the Puget Sound
ESU of Chinook salmon as a “threatened” species (64 FR 14308). The listing was revisited and
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confirmed as “threatened” in 2005 (70 FR 37160). The Puget Sound ESU includes naturally
spawned Chinook salmon originating from rivers flowing into Puget Sound from the Elwha
River (inclusive) eastward, including rivers in Hood Canal, South Sound, North Sound and the
Strait of Georgia. Twenty-six artificial propagation programs are included as part of the ESU.

Status All Puget Sound Chinook salmon populations are well below escapement abundance
levels identified as required for recovery to low extinction risk in the recovery plan. In addition,
most populations are consistently below the productivity goals identified in the recovery plan as
necessary for recovery. Although trends vary for individual populations across the ESU, most
populations have declined in total natural origin recruit abundance since the last status review;
and natural origin recruit escapement trends since 1995 are mostly stable. A few populations
have reached goals but not consistently during the past 10 years (2018 Washington State of the
Salmon Report). While some have met their high productivity goals, but never their low
(minimum) productivity goals, none of the Puget Sound populations of Chinook salmon could be
considered exceeding their abundance recovery goals. Several of the risk factors identified in the
previous status review (Good et al. 2005b) are still present, including high fractions of hatchery
fish in many populations and widespread loss and degradation of habitat. Although this ESU’s
total abundance is greatly reduced from historic levels, recent abundance levels do not indicate
that the ESU is at immediate risk of extinction. This ESU remains relatively well distributed over
22 populations in 5 geographic areas across the Puget Sound. Although current trends are
concerning, the available information indicates that this ESU remains at moderate risk of
extinction.

Life history Puget Sound Chinook salmon populations exhibit both early-returning (August) and
late-returning (mid-September and October) Chinook salmon spawners (Healey 1991). Juvenile
Chinook salmon within the Puget Sound generally exhibit an “ocean-type” life history. However,
substantial variation occurs with regard to juvenile residence time in freshwater and estuarine
environments. Hayman (Hayman et al. 1996) described three juvenile life histories for Chinook
salmon with varying freshwater and estuarine residency times in the Skagit River system in
northern Puget Sound. In this system, 20 percent to 60 percent of sub-yearling migrants rear for
several months in freshwater habitats while the remaining fry migrate to rear in the Skagit River
estuary and delta (Beamer et al. 2005). Juveniles in tributaries to Lake Washington exhibit both a
stream rearing and a lake rearing strategy. Lake rearing fry are found in highest densities in
nearshore shallow (<1 m) habitat adjacent to the opening of tributaries or at the mouth of
tributaries where they empty into the lake (Tabor et al. 2006). Puget Sound Chinook salmon also
has several estuarine rearing juvenile life history types that are highly dependent on estuarine
areas for rearing (Beamer et al. 2005). In the estuaries, fry use tidal marshes and connected tidal
channels including dikes and ditches developed to protect and drain agricultural land. During
their first ocean year, immature Chinook salmon use nearshore areas of Puget Sound during all
seasons and can be found long distances from their natal river systems (Brennan et al. 2004).
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Juvenile Chinook salmon forage in shallow areas with protective cover, such as tidally
influenced sandy beaches and vegetated zones (Healey et al. 1991). Cladocerans, copepods,
amphipods, and larvae of diptera, as well as small arachnids and ants are common prey items
(Kjelson et al. 1981; MacFarlane and Norton 2002; Sommer et al. 2001a). Upon reaching the
ocean, juvenile Chinook salmon feed voraciously on larval and juvenile fishes, plankton, and
terrestrial insects (Healey et al. 1991; MacFarlane and Norton 2002). Chinook salmon grow
rapidly in the ocean environment, with growth rates dependent on water temperatures and food
availability.

Table 38. Temporal distribution of Chinook salmon, Puget Sound ESU

Life History phase Jan Feb Mar Apr [May JJun  TJJul  JAug [Sep [Oct [ Nov Dec
Entering Fresh Water
(adults/jacks)
Spawning Present
Incubation (eggs) Present Present
Emergence

(aleviﬂ to fry phase) Present | | ‘ ‘ Present
Rearing and migration
{Juveniles)

Present

Present

Population Dynamics

Abundance. Estimates of the historic abundance range from 1,700 to 51,000 potential Puget
Sound Chinook salmon spawners per population. During the period from 1996 to 2001, the
geometric mean of natural spawners in populations of Puget Sound Chinook salmon ranged from
222 to just over 9,489 fish. Thus, the historical estimates of spawner capacity are several orders

of magnitude higher than spawner abundances currently observed throughout the ESU (Good et
al. 2005b).

Table 39. Puget Sound Chinook salmon preliminary population structure, abundances, and
hatchery contributions (Good et al. 2005).

iflspendlems Daprlions Historical Mean Number of | Hatchery Abqndance
Abundance Spawners Contributions

Nooksack-North Fork 26,000 1,538 91%
Nooksack-South Fork 13,000 338 40%
Lower Skagit 22,000 2,527 0.2%
Upper Skagit 35,000 9,489 2%
Upper Cascade 1,700 274 0.3%
Lower Sauk 7,800 601 0%
Upper Sauk 4,200 324 0%
Suiattle 830 365 0%
Stillaguamish-North Fork 24,000 1,154 40%
Stillaguamish-South Fork 20,000 270 Unknown
Skykomish 51,000 4,262 40%
Snoqualmie 33,000 2,067 16%
Sammamish Unknown Unknown Unknown
Cedar Unknown 327 Unknown
Duwamish/Green

Green Unknown 8,884 83%
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il gl Pasulbioms Historical Mean Number of | Hatchery Abgndance
Abundance Spawners Contributions
White Unknown 844 Unknown
Puyallup 33,000 1,653 Unknown
Nisqually 18,000 1,195 Unknown
Skokomish Unknown 1,392 Unknown
Mid Hood Canal Rivers
Dosewallips 4,700 48 Unknown
Duckabush Unknown 43 Unknown
Hamma Hamma Unknown 196 Unknown
Mid Hood Canal Unknown 311 Unknown
Dungeness 8,100 222 Unknown
Elwha Unknown 688 Unknown

Productivity / Population Growth Rate. While natural origin recruit escapements have
remained fairly constant during the most recent review period (1985-2009), total natural origin
recruit abundance and productivity have continued to decline. Median recruits per spawner for
the last five-year period (brood years 2002-2006) is the lowest over any of the five year intervals.
However, results vary across populations in the ESU with some populations showing stronger
trends than others. Long-term trends in abundance and median population growth rates for
naturally spawning populations indicate that approximately half of the populations are declining
and the other half are increasing in abundance over the length of available time series. However,
the median overall long-term trend in abundance is close to 1 for most populations that have a
lambda exceeding 1, indicating that most of these populations are barely replacing themselves.

Genetic Diversity / Spatial Distribution The Northwest Fisheries Science Center estimated the
diversity index for five year time intervals over the 25 year time span of the available data. In
general, a higher diversity value indicates a healthier distribution of salmon among the streams
and rivers in the ESU. Current estimates of diversity show a decline over the past 25 years,
indicating a decline of salmon in some areas and increases in others. Salmon returns to the
Whidbey Region increased in abundance while returns to other regions declined. In aggregate,
the diversity of the ESU as a whole has been declining over the last 25 years.

Designated Critical Habitat

Critical habitat was designated for this species on September 2, 2005 (70 FR 52630). It includes
1,683 km of stream channels, 41 square km of lakes, and 3,512 km of nearshore marine habitat.
PBFs considered essential for the conservation of Chinook salmon, Puget Sound ESU are shown
in Table 21.

Forestry practices have heavily impacted migration, spawning, and rearing PBFs in the upper
watersheds of most river systems within critical habitat designated for the Puget Sound Chinook
salmon. Degraded PBFs include reduced conditions of substrate supporting spawning, incubation
and larval development caused by siltation of gravel; and degraded rearing habitat by removal of

108



cover and reduction in channel complexity. Urbanization and agriculture in the lower alluvial
valleys of mid- to southern Puget Sound and the Strait of Juan de Fuca have reduced channel
function and connectivity, reduced available floodplain habitat, and affected water quality. Thus,
these areas have degraded spawning, rearing, and migration PBFs. Hydroelectric development
and flood control also obstruct Puget Sound Chinook salmon migration in several basins. The
most functional PBFs are found in northwest Puget Sound: the Skagit River basin, parts of the
Stillaguamish River basin, and the Snohomish River basin where federal land overlaps with
critical habitat designated for the Puget Sound Chinook salmon. However, estuary PBFs are
degraded in these areas by reduction in the water quality from contaminants, altered salinity
conditions, lack of natural cover, and modification and lack of access to tidal marshes and their
channels.

Recovery Goals. The ESU-wide delisting and recovery criteria (PSTRT, 2002) provide
flexibility in meeting the requirements of the Endangered Species Act, and preserve options for
Puget Sound Chinook in the future. The recommendations by the TRT describe the biological
characteristics that would constitute a viable ESU for Puget Sound Chinook. The ESU would
have a high likelihood of persistence if:

1. All populations improve in status and at least some achieve a low risk status.
. At least 2-4 viable Chinook populations are present in each of the 5 regions.

3. Each region has one or more viable populations from each major diversity group that was
historically present within that region.

4. Freshwater tributary habitats in Puget Sound are providing sufficient function for ESU
persistence. Ecological functioning occurs even in those habitats that do not currently
support any of the 22 identified Chinook populations, since they affect nearshore
processes and may provide future habitat options.

5. The production of Chinook salmon in Puget Sound tributaries is consistent with ESU
recovery objectives, and contributes to the health of the overall ecosystem in the region.

6. None of the 22 remaining Chinook populations go extinct, and the direct and indirect
effects of habitat, harvest and hatchery management actions are consistent with ESU
recovery.

Table 40. Summary of status; Chinook salmon, Puget Sound ESU

Criteria Description
Abundance / productivity Abundance is several orders of magnitude below historic
trends levels. Approximately half the populations are declining and

half are increasing in abundance. Most of the populations that
are increasing have lambda of close to 1 (barely replacing
themselves).

Listing status threatened

Attainment of recovery goals | criteria not yet met
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Condition of PBFs

Spawning, rearing and migration PBFs are degraded by
forestry, agriculture, urbanization, and loss of habitat;
Estuarine PBFs degraded by water quality, altered salinity,
and lack of natural cover; Elevated temperatures and
environmental mixtures anticipated in freshwater habitats; Of
61 watersheds, 40 are of high and 9 are of medium
conservation value.
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8.8 Chinook salmon, Sacramento River winter-run ESU

Table 41. Chinook salmon, Sacramento winter-run ESU; overview table

Distinct
Common | Population Recent Recover | Critical
Species ESA Status | Review | Listing .
Name Segments Year y Plan | Habitat
(DPS)
1990
Oncorhync 24 FR
hus Chinook Sacra}mento 32085 1993
tshawytsch | Salmon .RIVCI‘ Endangered | 2011 2014 58 FR
g winter-run 1994 33212
59 FR
440
Chinook Salmon
(Oncorhynchus tshawytscha)
Sacramento River winter-run ESU
[ species Range
7] Designated Critical Habitat
! ﬁ ' - 4
%. Winter-run

Figure 20. Chinook salmon, Sacramento winter-run ESU range and designated critical

habitat

Species Description. Chinook salmon, also referred to as king salmon in California, are the

largest of the Pacific salmon. Spawning adults are olive to dark maroon in color, without
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conspicuous streaking or blotches on the sides. Spawning males are darker than females, and
have a hooked jaw and slightly humped back. They can be distinguished from other spawning
salmon by the color pattern, particularly the spotting on the back and tail, and by the dark, solid
black gums of the lower jaw (Moyle 2002a). On January 4, 1994, NMFS listed the Sacramento
River winter-run ESU of Chinook salmon as Endangered (59 FR 440). The Sacramento River
winter-run Chinook salmon ESU includes winter-run Chinook salmon spawning naturally in the
Sacramento River and its tributaries, as well as winter-run Chinook salmon that are part of the
conservation hatchery program at the Livingston Stone National Fish Hatchery (LSNFH).
Winter-run Chinook salmon originally spawned in the upper Sacramento River system (Little
Sacramento, Pit, McCloud and Fall rivers) and in Battle Creek (Yoshiyama et al. 1998;
Yoshiyama et al. 2001). Currently, winter-run Chinook salmon spawning habitat is likely limited
to the reach of the Sacramento River extending from Keswick Dam downstream to the Red Bluff
Diversion Dam.

Status. The Sacramento River winter-run Chinook salmon ESU is composed of just one small
population that is currently under severe stress caused by one of California’s worst droughts on
record. Over the last 10 years of available data (2003-2013), the abundance of spawning winter-
run Chinook adults ranged from a low of 738 in 2011 to a high of 17,197 in 2007, with an
average of 6,298. The population subsists in large part due to agency-managed cold water
releases from Shasta Reservoir during the summer and artificial propagation from Livingston
Stone National Fish Hatchery’s winter-run Chinook salmon conservation program. Winter-run
Chinook salmon are dependent on sufficient cold water storage in Shasta Reservoir, and it has
long been recognized that a prolonged drought could have devastating impacts, possibly leading
to the species’ extinction. The probability of extended droughts is increasing as the effects of
climate change continue(NMFS 2014b). In addition to the drought, another important threat to
winter-run Chinook salmon is a lack of suitable rearing habitat in the Sacramento River and
Delta to allow for sufficient juvenile growth and survival(NMFS 2016¢).

Life history. Winter-run Chinook salmon are unique because they spawn during summer months
when air temperatures usually approach their yearly maximum. As a result, winter-run Chinook
salmon require stream reaches with cold water sources that will protect embryos and juveniles
from the warm ambient conditions in summer. Adult winter-run Chinook salmon immigration
and holding (upstream spawning migration) through the Delta and into the lower Sacramento
River occurs from December through July, with a peak during the period extending from January
through April (Fish and Service 1995). Winter-run Chinook salmon are sexually immature when
upstream migration begins, and they must hold for several months in suitable habitat prior to
spawning. Spawning occurs between late-April and mid-August, with a peak in June and July as
reported by California Department of Fish and Wildlife (CDFW) annual escapement surveys
(2000-2006).
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Winter-run Chinook salmon embryo incubation in the Sacramento River can extend into October
(Vogel et al. 1988). Winter-run Chinook salmon fry rearing in the upper Sacramento River
exhibit peak abundance during September, with fry and juvenile emigration past Red Bluff
Diversion Dam (RBDD) primarily occurring from July through November (Poytress and Carrillo
2010; Poytress and Carrillo 2011; Poytress and Carrillo 2012). Emigration of winter-run
Chinook salmon juveniles past Knights Landing, located approximately 155.5 river miles
downstream of the RBDD, reportedly occurs between November and March, peaking in
December, with some emigration continuing through May in some years (Snider and Titus
2000).

Juvenile Chinook salmon forage in shallow areas with protective cover, such as tidally
influenced sandy beaches and vegetated zones (Healey et al. 1991). Cladocerans, copepods,
amphipods, and larvae of diptera, as well as small arachnids and ants are common prey items
(Kjelson et al. 1982a; MacFarlane and Norton 2002). Upon reaching the ocean, juvenile Chinook
salmon feed voraciously on larval and juvenile fishes, plankton, and terrestrial insects (Healey et
al. 1991; MacFarlane and Norton 2002). Chinook salmon grow rapidly in the ocean environment,
with growth rates dependent on water temperatures and food availability.

Table 42. Temporal distribution of Chinook salmon, Sacramento winter-run ESU

Life History phase lan [ Feb [ mar T apr [May  [iun Jul Aug Sep Oct Nov [ Dec
Entering Fresh Water

(adults/jacks) Present Present
Spawning Present

Incubation {eggs) Present

Emergence p ¢

(alevin to fry phases FEEEl]

Rearing and migration

(juveniles) Present Present

Population Dynamics

Abundance. Over the last 10 years of available data (2003-2013), the abundance of spawning
winter-run Chinook adults ranged from a low of 738 in 2011 to a high of 17,197 in 2007, with an
average of 6,298 (Figure 21).
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Figure 21. Estimated Sacramento River winter-run Chinook salmon run size (1967-2012)

Productivity / Population Growth Rate. The population declined from an escapement of near
100,000 in the late 1960s to fewer than 200 in the early 1990s (Good et al. 2005a). More recent
population estimates of 8,218 (2004), 15,730 (2005), and 17,153 (2006) show a three-year
average of 13,700 returning winter-run Chinook salmon (CDFW Website 2007). However, the
run size decreased to 2,542 in 2007 and 2,850 in 2008. Monitoring data indicated that
approximately 5.6 percent of winter-run Chinook salmon eggs spawned in the Sacramento River
in 2014 survived to the fry life stage (three to nearly 10 times lower than in previous years). The
ongoing drought has made 2015 another challenging year for winter-run Chinook salmon
(NMFS 2016e).

Genetic Diversity. The rising proportion of hatchery fish among returning adults threatens to
increase the risk of extinction. Lindley et al. (2007) recommend that in order to maintain a low
risk of genetic introgression with hatchery fish, no more than five percent of the naturally-
spawning population should be composed of hatchery fish. Since 2001, hatchery origin winter-
run Chinook salmon have made up more than five percent of the run, and in 2005 the
contribution of hatchery fish exceeded 18 percent (Lindley et al. 2007).

Distribution. The range of winter-run Chinook salmon has been greatly reduced by Keswick and
Shasta dams on the Sacramento River and by hydroelectric development on Battle Creek.
Currently, winter-run Chinook salmon spawning is limited to the main-stem Sacramento River
between Keswick Dam (River Mile [RM] 302) and the RBDD (RM 243) where the naturally-
spawning population is artificially maintained by cool water releases from the dams. Within the
Sacramento River, the spatial distribution of spawners is largely governed by water year type and
the ability of the Central Valley Project to manage water temperatures (NMFS 2014b).
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Designated Critical Habitat. NMFS designated critical habitat for the Sacramento winter-run
Chinook on June 16, 1993 (58 FR 33212). It includes: the Sacramento River from Keswick
Dam, Shasta County (river mile 302) to Chipps Island (river mile 0) at the westward margin of
the Sacramento-San Joaquin Delta, and other specified estuarine waters. Physical and biological
features that are essential for the conservation of Sacramento winter-run Chinook salmon, based
on the best available information, include (1) access from the Pacific Ocean to appropriate
spawning areas in the upper Sacramento River; (2) the availability of clean gravel for spawning
substrate; (3) adequate river flows for successful spawning, incubation of eggs, fry development
and emergence, and downstream transport of juveniles; (4) water temperatures between 42.5 and
57.5 °F (5.8 and 14.1 degrees Celsius (°C)) for successful spawning, egg incubation, and fry
development; (5) habitat and adequate prey free of contaminants; (6) riparian habitat that
provides for successful juvenile development and survival; and (7) access of juveniles
downstream from the spawning grounds to San Francisco Bay and the Pacific Ocean ( 58 FR
33212).

The current condition of PBFs for the Sacramento River Winter-run Chinook salmon indicates
that they are not currently functioning or are degraded. Their conditions are likely to maintain
low population abundances across the ESU. Spawning and rearing PBFs are especially degraded
by high water temperature caused by the loss of access to historic spawning areas in the upper
watersheds where water maintains lower temperatures. The rearing PBF is further degraded by
floodplain habitat disconnected from the mainstems of larger rivers throughout the Sacramento
River watershed. The migration PBF is also degraded by the lack of natural cover along the
migration corridors. Rearing and migration PBFs are further affected by pollutants entering the
surface waters and riverine sediments as contaminated stormwater runoff, aerial drift and
deposition, and via point source discharges. Juvenile migration is obstructed by water diversions
along Sacramento River and by two large state and federal water-export facilities in the
Sacramento-San Joaquin Delta.

Recovery Goals. Recovery goals, objectives and criteria for the Sacramento River winter-run
Chinook are fully outlined in the 2014 Recovery Plan (NMFS 2014b). In order to achieve the
downlisting criteria, the species would need to be composed of two populations — one viable and
one at moderate extinction risk. Having a second population would improve the species’
viability, particularly through increased spatial structure and abundance, but further improvement
would be needed to reach the goal of recovery. To delist winter-run Chinook salmon, three
viable populations are needed. Thus, the downlisting criteria represent an initial key step along
the path to recovering winter-run Chinook salmon.

Table 43. Summary of status; Chinook salmon, Sacramento winter-run ESU

Criteria Description
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Abundance / productivity Only one small population, declining population trend
trends hatchery-supported propagation, low genetic diversity

Listing status Endangered

Attainment of recovery goals | Criteria not yet met

Condition of PBFs Spawning and rearing PBFs are degraded by elevated
temperatures and loss of habitat; Migration PBFs degraded by
lack of natural cover and water diversions; Elevated
temperatures and environmental mixtures anticipated in
freshwater habitats; The entire Sacramento river and delta are
considered of high conservation value
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8.9 Chinook salmon, Snake River fall-run

Table 44. Chinook salmon, Snake River fall-run ESU; overview table

Distinct
R Population Recent Recover | Critical
Species on ESA Status | Review | Listing .
Name Segments Year y Plan | Habitat
(DPS)
2005
70 FR
Oncorhynchu | Chinoo Snake 37160 | Propose 1993
S k River fall- | Threatened 2011 d 58 FR
tshawytscha | Salmon run 2014 2015 68543
79 FR
20802
Gl )

Chinook Salmon
Snake River fall-run
(Oncorhynchus tshawytscha)

[:| Accessible Range

Historical Watershed: Anthropogenically Blocked

200 Kilometers A
F + -+ b 4 + # # ! s

Figure 22. Chinook salmon, Snake River fall-run ESU range and designated critical habitat

Species Description. Chinook salmon are the largest of the Pacific salmon. Spawning adults are
olive to dark maroon in color, without conspicuous streaking or blotches on the sides. Spawning
males are darker than females, and have a hooked jaw and slightly humped back. They can be
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distinguished from other spawning salmon by the color pattern, particularly the spotting on the
back and tail, and by the dark, solid black gums of the lower jaw (Moyle 2002b). NMFS first
listed Snake River fall Chinook salmon as a threatened species under the ESA on April 22, 1992
(57 FR 14658). NMFS reaffirmed the listing status in June 28, 2005 (70 FR 37160), and
reaffirmed the status again in its 2014 (79 FR 20802). Snake River fall Chinook salmon
historically spawned throughout the 600-mile reach of the mainstem Snake River from its mouth
upstream to Shoshone Falls, a 212-foot high natural barrier near Twin Falls, Idaho (RM 614.7).
The listed ESU currently includes all natural-origin fall-run Chinook salmon originating from the
mainstem Snake River below Hells Canyon Dam (the lowest of three impassable dams that form
the Hells Canyon Complex) and from the Tucannon River, Grande Ronde River, Imnaha River,
Salmon River, and Clearwater River subbasins. The listed ESU also includes fall-run Chinook
salmon from four artificial propagation programs (NMFS 2011; NMFS 2015).

Status. As late as the late 1800s, approximately 408,500 to 536,180 fall Chinook salmon are
believed to have returned annually to the Snake River. The run began to decline in the late 1800s
and then continued to decline through the early and mid-1900s as a result of overfishing and
other human activities, including the construction of major dams. Snake River fall Chinook
salmon abundance has increased significantly since ESA listing in the 1990s. The overall current
risk rating for the Lower Mainstem Snake River fall Chinook salmon population is viable
(recovery plan). Nevertheless, while the number of natural-origin fall Chinook salmon has been
high, substantial uncertainty remains about the status of the species’ productivity and diversity.
Threats posed by straying out-of-ESU hatchery fish have declined due to improved management.
Still, large reaches of historical habitat remain blocked and inundated, and the mainstem Snake
and Columbia River hydropower system, while less of a constraint than in the past, continues to
cause juvenile and adult losses. The number of hatchery-origin fall Chinook salmon on the
spawning grounds continues to threaten natural-origin fish productivity and genetic diversity.
Further, the combined and relative effects of the different threats across the life cycle —
including threats from climate change — remain poorly understood (NMFS 2011; NMFS 2015).

Life history. Snake River fall-run Chinook return to the Columbia River in August and
September, pass Bonneville Dam from mid-August to the end of September, and enter the Snake
River between early September and mid-October (DART 2013). Once they reach the Snake
River, fall Chinook salmon generally travel to one of five major spawning areas and spawn from
late October through early December (Connor et al. 2014).

Upon emergence from the gravel, most young fall Chinook salmon move to shoreline riverine
habitat (recovery plan). Some fall Chinook salmon smolts sustain active migration after passing
Lower Granite Dam and enter the ocean as subyearlings, whereas some delay seaward migration
and enter the ocean as yearlings (Connor et al. 2005; McMichael et al. 2008; NMFS 2015).
Snake River fall Chinook salmon can be present in the estuary as juveniles in winter, as fry from
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March to May, and as fingerlings throughout the summer and fall (Fresh et al. 2005; Roegner et
al. 2012; Teel et al. 2014).

Once in the Northern California Current, dispersal patterns differ for yearlings and subyearlings.
Subyearlings migrate more slowly, are found closer to shore in shallower water, and do not
disperse as far north as yearlings (Fisher et al. 2014; Sharma and Quinn 2012; Trudel et al. 2009;
Tucker et al. 2011). Snake River basin fall Chinook salmon spend one to four years in the Pacific
Ocean, depending on gender and age at the time of ocean entry (Connor et al. 2005).

Juvenile Chinook salmon forage in shallow areas with protective cover, such as tidally
influenced sandy beaches and vegetated zones (Healey et al. 1991). Cladocerans, copepods,
amphipods, and larvae of diptera, as well as small arachnids and ants are common prey items
(Kjelson et al. 1982a; MacFarlane and Norton 2002). Upon reaching the ocean, juvenile Chinook
salmon feed voraciously on larval and juvenile fishes, plankton, and terrestrial insects (Healey et
al. 1991). Chinook salmon grow rapidly in the ocean environment, with growth rates dependent
on water temperatures and food availability.

Table 45. Temporal distribution of Chinook salmon, Snake River fall-run ESU

Life History phase Jan Feb Mar Apr May Jun Jul Aug | Sep | Oct Mowv Dec
Entering Fresh Water
(adults/jacks)
Spawning Present
Incubation (eggs) Present Present
Emergence (alevin to fry
phases

Rearing and migraticn
(juveniles)

Present

Present Present

Present

Population Dynamics

Abundance. The naturally spawning fall Chinook salmon in the lower Snake River have
included both returns originating from naturally spawning parents and from returning hatchery
releases. The geometric mean natural-origin adult abundance for the most recent 10 years of
annual spawner escapement estimates (2005-2014) is 6,418, with a standard error of 0.19 (NMFS
2015)
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Figure 23. Smoothed trend in estimated total (thick black line) and natural (thin red line)
population spawning abundance. Points show the annual spawning abundance estimates
(from 2015 draft recovery plan).

Productivity / Population Growth Rate. The current estimate of productivity for this
population (1990-2009 brood years) is 1.53 with a standard error of 0.18. This estimate of
productivity, however, may be problematic for two reasons: (1) the increasingly small number of
years that actually contribute to the productivity estimate means that there is increasing statistical
uncertainty surrounding that estimate, and (2) the years contributing to the estimate are now far
in the past and may not accurately reflect the true productivity of the current population (NMFS
2015)

Genetic Diversity. Genetic samples from the aggregate population in recent years indicate that
composite genetic diversity is being maintained and that the Snake River Fall Chinook hatchery
stock is similar to the natural component of the population, an indication that the actions taken to
reduce the potential introgression of out-of-basin hatchery strays has been effective. Overall, the
current genetic diversity of the population represents a change from historical conditions and,
applying the Interior Columbia Technical Recovery Team (ICTRT) guidelines, the rating for this
metric is moderate risk (NMFS 2015).

Distribution. The extant Lower Snake River Fall Chinook salmon population consists of a
spatially complex set of five historical major spawning areas (Cooney et al. 2007), each of which
consists of a set of relatively discrete spawning patches of varying size. The primary Major
spawning area (MaSA) in the extant Lower Mainstem Snake River population is the 96-km
Upper Mainstem Snake River Reach, extending upriver from the confluence of the Salmon River
to the Hells Canyon Dam site, where the canyon walls narrow and strongly confine the river bed.
A second mainstem Snake River MaSA, the Lower Mainstem Snake River Reach, extends 69 km
downstream from the Salmon River confluence to the upper end of the contemporary Lower
Granite Dam pool. The lower mainstem reaches of two major tributaries to the mainstem Snake
River, the Grande Ronde and the Clearwater Rivers, were also identified by the ICTRT as
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MaSAs. Both of these river systems currently support fall Chinook salmon spawning in the
lower reaches. In addition, there is some historical evidence for production of late spawning
Chinook salmon in spatially isolated reaches in upriver tributaries to each of these systems
(NMFS 2015).

Designated Critical Habitat. NMFS designated critical habitat for SR Fall-run Chinook salmon
on December 28, 1993 (58 FR 68543). PBFs considered essential for the conservation of
Chinook salmon, Snake River fall-run ESU are shown in Table 46.

Table 46. Essential features of critical habitats designated for SR spring/summer-
run Chinook salmon, SR fall-run Chinook salmon, SR sockeye salmon, SONC
coho salmon, and corresponding species life history events.

Essential Essential Features . . .
Feafures Site Attribute Species Life History Event
Site
Access (sockeye)
Cover/shelter
Food (juvenile rearing) Adult spawning
Spawning Riparian vegetation Embryo incubation
and juvenile | Space (Chinook, coho) Alevin growth and development

rearing areas

Spawning gravel
Water quality

Water temp (sockeye)
Water quantity

Fry emergence from gravel
Fry/parr/smolt growth and development

Cover/shelter
Food (juvenile)
Riparian vegetation

Adult and Safe passage Adult sexual maturation

juvenile Space Adult upstream migration and holding

migration Substrate Kelt (steelhead) seaward migration

corridors Water quality Fry/parr/smolt growth, development, and seaward migration
Water quantity
Water temperature
Water velocity

Areas for Nearshore juvenile rearing

rowth and . . Subadult rearin.
ﬁevelopment Ocean areas — not identified Adult growth ar%d sexual maturation

to adulthood

Adult spawning migration

The major degraded PBFs within critical habitat designated for SR Fall-run Chinook salmon
include: (1) safe passage for juvenile migration which is reduced by the presence of the Snake
and Columbia River hydropower system within the lower mainstem; (2) rearing habitat water
quality altered by influx of contaminants and changing seasonal temperature regimes caused by
water flow management; and (3) spawning/rearing habitat PBF attributes (spawning areas with
gravel, water quality, cover/shelter, riparian vegetation, and space to support egg incubation and
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larval growth and development) that are reduced in quantity (80 percent loss) and quality due to
the mainstem lower Snake River hydropower system.

Water quality impairments in the designated critical habitat are common within the range of this
ESU. Pollutants such as petroleum products, pesticides, fertilizers, and sediment in the form of
turbidity enter the surface waters and riverine sediments from the headwaters of the Snake,
Salmon, and Clearwater Rivers to the Columbia River estuary; traveling along with
contaminated stormwater runoff, aerial drift and deposition, and via point source discharges.
Some contaminants such as mercury and pentachlorophenol enter the aquatic food web after
reaching water and may be concentrated or even biomagnified in the salmon tissue. This species
also requires migration corridors with adequate passage conditions (water quality and quantity
available at specific times) to allow access to the various habitats required to complete their life
cycle.

Recovery Goals. Recovery goals, objectives and criteria for the Snake River fall-run Chinook
are fully outlined in the 2015 Recovery Plan (NMFS 2015). ESA recovery goals should support
conservation of natural fish and the ecosystems upon which they depend. Thus, the ESA
recovery goal for Snake River fall Chinook salmon is that: the ecosystems upon which Snake
River fall Chinook salmon depend are conserved such that the ESU is self-sustaining in the wild
and no longer needs ESA protection.

Table 47. Summary of status; Chinook salmon, Snake River fall-run ESU

Criteria Description
Abundance / productivity Stable to increasing abundance trend, moderate extinction
trends risk. Productivity of naturally spawned populations uncertain.

Large proportion of hatchery-reared fish.

Listing status Threatened

Attainment of recovery goals | Criteria not yet met

Condition of PBFs Spawning, rearing and migration PBFs are degraded by loss
of habitat, impaired stream flows, barriers to fish passage, and
poor water quality; Elevated temperatures and environmental
mixtures anticipated in freshwater habitats; The entire river
corridor is considered of high conservation value
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8.10 Chinook salmon, Snake River spring/summer-run ESU

Table 48. Chinook salmon, Snake River spring/summer-run ESU; overview table

Distinct Recent
Species Common | Population ESA e | Lt Recovery | Critical
Name Segments Status Year Plan Habitat
(DPS)
2005
Snake 70 FR
. River 37160 1999
ngzcj’yggflgs (;gﬁf;lf Spring and | Threatened | 2011 2017 64 FR
Y Summer 2014 57399
run 79 FR
20802

ﬁ:_ ‘wA

mon ESU

-Shake River Spring/Summer-rui
Chinook Sal S

Figure 24. Chinook salmon, Snake River spring/summer-run ESU range and designated
critical habitat

Species Description. Chinook salmon are the largest of the Pacific salmon. Spawning adults are
olive to dark maroon in color, without conspicuous streaking or blotches on the sides. Spawning
males are darker than females, and have a hooked jaw and slightly humped back. They can be
distinguished from other spawning salmon by the color pattern, particularly the spotting on the
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back and tail, and by the dark, solid black gums of the lower jaw (Moyle 2002b). Snake River
spring/summer-run Chinook salmon ESU was listed as a threatened species under the ESA on
April 22, 1992 (57 FR 14658). NMFS reaffirmed the listing on June 28, 2005 (70 FR 37160) and
made minor technical corrections to the listing on April 14, 2014 (79 FR 20802). The Snake
River spring/summer Chinook salmon ESU includes all naturally spawned populations of
spring/summer Chinook salmon in the mainstem Snake River and the Tucannon River, Grand
Ronde River, Imnaha River, and Salmon River subbasins as well as spring/summer Chinook
salmon from 11 artificial propagation programs (NMFS 2016c¢).

Status. The historical run of Chinook in the Snake River likely exceeded one million fish
annually in the late 1800s, by the 1950s the run had declined to near 100,000 adults per year. The
adult counts fluctuated throughout the 1980s but then declined further, reaching a low of 2,200
fish in 1995. Currently, the majority of extant spring/summer Chinook salmon populations in the
Snake River spring/summer Chinook salmon ESU remain at high overall risk of extinction, with
a low probability of persistence within 100 years. Factors cited in the 1991 status review as
contributing to the species’ decline since the late 1800s include overfishing, irrigation diversions,
logging, mining, grazing, obstacles to migration, hydropower development, and questionable
management practices and decisions (Matthews and Waples 1991). In addition, new threats —
such as those posed by toxic contamination, increased predation by non-native species, and
effects due to climate change — are emerging (NMFS 2016a).

Life history. Adult spring-run Chinook salmon destined for the Snake River return to the
Columbia River from the ocean in early spring and pass Bonneville Dam beginning in early
March and ending May 31st. Snake River summer-run Chinook salmon return to the Columbia
River from June through July. Adults from both runs hold in deep pools in the mainstem
Columbia and Snake Rivers and the lower ends of the spawning tributaries until late summer,
when they migrate into the higher elevation spawning reaches. Generally, Snake River spring-
run Chinook salmon spawn in mid- through late August. Snake River summer-run Chinook
salmon spawn approximately one month later than spring-run fish and tend to spawn lower in the
tributary drainages, although their spawning areas often overlap with those of spring-run
spawners

The eggs that Snake River spring and summer Chinook salmon deposit in late summer and early
fall incubate over the following winter, and hatch in late winter and early spring. Juveniles rear
through the summer, overwinter, and typically migrate to sea in the spring of their second year of
life, although some juveniles may spend an additional year in fresh water. Depending on the
tributary and the specific habitat conditions, juveniles may migrate extensively from natal
reaches into alternative summer-rearing or overwintering areas. Most yearling fish are thought to
spend relatively little time in the estuary compared to sub-yearling ocean-type fish however there
is considerable variation in residence times in different habitats and in the timing of estuarine
and ocean entry among individual fish (Holsman et al. 2012; McElhany et al. 2000a).
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Snake River spring/summer-run Chinook salmon range over a large area in the northeast Pacific
Ocean, including coastal areas off Washington, British Columbia, and southeast Alaska, the
continental shelf off central British Columbia, and the Gulf of Alaska (NMFS 2016c¢). Most of
the fish spend two or three years in the ocean before returning to tributary spawning grounds
primarily as 4- and 5-year-old fish. A small fraction of the fish spend only one year in the ocean
and return as 3-year-old “jacks,” heavily predominated by males (Good et al. 2005a).

Juvenile Chinook salmon forage in shallow areas with protective cover, such as tidally
influenced sandy beaches and vegetated zones (Healey et al. 1991). Cladocerans, copepods,
amphipods, and larvae of diptera, as well as small arachnids and ants are common prey items
(Kjelson et al. 1982a; MacFarlane and Norton 2002). Upon reaching the ocean, juvenile Chinook
salmon feed voraciously on larval and juvenile fishes, plankton, and terrestrial insects (Healey et
al. 1991; MacFarlane and Norton 2002). Chinook salmon grow rapidly in the ocean environment,
with growth rates dependent on water temperatures and food availability.

Table 49. Temporal distribution of Chinook salmon, Snake River spring/summer-run ESU

Life History phase Jan Feb Mar [ Apr [May  iun [ ul Aug Sep Oct Nov Dec
Entering Fresh Water
(adults/jacks)
Spawning Present
Incubation (eggs) Present
Emergence (alevin to fry
phases

Rearing and migration
(juveniles)

Present

Present Present

Present

Population Dynamics
Abundance / Productivity

Lower Snake River Major Population Group (MPG): Abundance and productivity remain the
major concern for the Tucannon River population. Natural spawning abundance (10-year
geometric mean) has increased but remains well below the minimum abundance threshold for the
single extant population in this MPG. Poor natural productivity continues to be a major concern.

Grande Ronde/Imnaha MPG: The Wenaha River, Lostine/Wallowa River and Minam River
populations showed substantial increases in natural abundance relative to the previous ICTRT
review, although each remains below their respective minimum abundance thresholds. The
Catherine Creek and Upper Grande Ronde populations each remain in a critically depressed
state. Geometric mean productivity estimates remain relatively low for all populations in the
MPG.

South Fork Salmon River MPG: Natural spawning abundance (10-year geometric mean)
estimates increased for the three populations with available data series. Productivity estimates for
these populations are generally higher than estimates for populations in other MPGs within the
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ESU. Viability ratings based on the combined estimates of abundance and productivity remain at
high risk, although the survival/capacity gaps relative to moderate and low risk viability curves
are smaller than for other ESU populations.

Middle Fork Salmon River MPG: Natural-origin abundance and productivity remains extremely
low for populations within this MPG. As in the previous ICTRT assessment, abundance and
productivity estimates for Bear Valley Creek and Chamberlain Creek (limited data series) are the
closest to meeting viability minimums among populations in the MPG.

Upper Salmon River MPG: Abundance and productivity estimates for most populations within
this MPG remain at very low levels relative to viability objectives. The Upper Salmon Mainstem
has the highest relative abundance and productivity combination of populations within the MPG.

Genetic Diversity / Spatial Structure

Lower Snake River MPG: The integrated spatial structure/diversity risk rating for the Lower
Snake River MPG is moderate.

Grande Ronde/Imnaha MPG: The Upper Grande Ronde population is rated at high risk for
spatial structure and diversity while the remaining populations are rated at moderate.

South Fork Salmon River MPG: Spatial structure/diversity risks are currently rated moderate for
the South Fork Mainstem population (relatively high proportion of hatchery spawners) and low
for the Secesh River and East Fork South Fork populations.

Middle Fork Salmon River MPG: Spatial structure/diversity risk ratings for Middle Fork Salmon
River MPG populations are generally moderate. This primarily is driven by moderate ratings for
genetic structure assigned by the ICTRT because of uncertainty arising from the lack of direct
genetic samples from within the component populations.

Upper Salmon River MPG: Spatial structure/diversity risk ratings vary considerably across the
Upper Salmon River MPG. Four of the eight populations are rated at low or moderate risk for
overall spatial structure and diversity and could achieve viable status with improvements in
average abundance/productivity. The high spatial structure/diversity risk rating for the Lemhi
population is driven by a substantial loss of access to tributary spawning/rearing habitats and the
associated reduction in life-history diversity. High risk ratings for Pahsimeroi River, East Fork
Salmon River, and Yankee Fork Salmon River are driven by a combination of habitat loss and
diversity concerns related to low natural abundance combined with chronically high proportions
of hatchery spawners in natural areas.

Distribution. The Snake River spring/summer Chinook salmon ESU includes all naturally
spawned populations of spring/summer Chinook salmon in the mainstem Snake River and the
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Tucannon River, Grand Ronde River, Imnaha River, and Salmon River subbasins. The ESU is
broken into five major population groups (MPG). Together, the MPGs contain 28 extant
independent naturally spawning populations, three functionally extirpated populations, and one
extirpated population. The Upper Salmon River MPG contains eight extant populations and one
extirpated population. The Middle Fork Salmon River MPG contains nine extant populations.
The South Fork Salmon River MPG contains four extant populations. The Grande Ronde/Imnaha
Rivers MPG contains six extant populations, with two functionally extirpated populations. The
Lower Snake River MPG contains one extant population and one functionally extirpated
population. The South Fork and Middle Fork Salmon Rivers currently support most of the
natural spring/summer Chinook salmon production in the Snake River drainage (NMFS 2016¢).

Designated Critical Habitat. Critical habitat for Snake River spring/summer Chinook salmon
was designated on December 28, 1993 (58 FR 68543) and revised slightly on October 25, 1999
(64 FR 57399). PBFs considered essential for the conservation of Chinook salmon, Snake River
spring/summer-run ESU are shown in Table 46.

Spawning and juvenile rearing PBFs are regionally degraded by changes in flow quantity, water
quality, and loss of cover. Juvenile and adult migrations are obstructed by reduced access that
has resulted from altered flow regimes from hydroelectric dams. According to the ICBTRT, the
Panther Creek population was extirpated because of legacy and modern mining-related pollutants
creating a chemical barrier to fish passage (Chapman and Julius 2005).

Presence of cool water that is relatively free of contaminants is particularly important for the
spring/summer run life history as adults hold over the summer and juveniles may rear for a
whole year in the river. Water quality impairments are common in the range of the critical
habitat designated for this ESU. Pollutants such as petroleum products, pesticides, fertilizers, and
sediment in the form of turbidity enter the surface waters and riverine bottom substrate from the
headwaters of the Snake, Salmon, and Clearwater Rivers to the Columbia River estuary as
contaminated stormwater runoff, aerial drift and deposition, and via point source discharges.
Some contaminants such as mercury and pentachlorophenol enter the aquatic food web after
reaching water and may be concentrated or even biomagnified in the salmon tissue. This species
also requires migration corridors with adequate passage conditions (water quality and quantity
available at specific times) to allow access to the various habitats required to complete their life
cycle.

Recovery Goals. Recovery goals, scenarios and criteria for the Snake River spring and summer-
run Chinook salmon are fully outlined in the recovery plan issued in 2017 (NMFS 2017). The
status levels targeted for populations within an ESU or DPS are referred to collectively as the
“recovery scenario” for the ESU or DPS. NMFS has incorporated the viability criteria into viable
recovery scenarios for each Snake River spring/summer Chinook salmon and steelhead MPG.
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The criteria should be met for an MPG to be considered Viable, or low (5 percent or less) risk of
extinction, and thus contribute to the larger objective of ESU or DPS viability. These criteria are:

e At least one-half the populations historically present (minimum of two populations)
should meet viability criteria (5 percent or less risk of extinction over 100 years).

e At least one population should be highly viable (less than 1 percent risk of extinction).

e Viable populations within an MPG should include some populations classified as “Very

29

Large

or “Large,” and “Intermediate” reflecting proportions historically present.

e All major life history strategies historically present should be represented among the
populations that meet viability criteria.

e Remaining populations within an MPG should be maintained (25 percent or less risk of
extinction) with sufficient abundance, productivity, spatial structure, and diversity to
provide for ecological functions and to preserve options for ESU or DPS recovery.

e For MPGs with only one population, this population must be highly viable (less than 1
percent risk of extinction).

Table 50. Summary of status; Chinook salmon, Snake River spring/summer-run ESU

Criteria

Description

Abundance / productivity
trends

Low abundances, high risk of extinction. Poor natural
productivity with unknown rates. Several Salmon River
populations have higher abundances, but still well below
recovery criteria. Moderate genetic diversity.

Listing status

Threatened

Attainment of recovery goals

Criteria not yet met

Condition of PBFs

Spawning, rearing and migration PBFs are degraded by loss
of habitat, altered stream flows, barriers to fish passage,
dams, loss of cover, and poor water quality; Elevated
temperatures and environmental mixtures anticipated in
freshwater habitats; The entire river corridor is considered of
high conservation value
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8.11 Chinook salmon, Upper Columbia River spring-run ESU

Table 51. Chinook salmon, Upper Columbia River spring-run ESU; overview table

Distinct

Recent

Species L Population | ESA Status | Review | Listing Recovery Crlt{cal
Name Plan Habitat
Segment Year
Upper
Oncorhynch Chinook Columbia 70 FR 70 FR
ncornyncnus 1noo River
tshawytscha | salmon | gornern | neered | 200837160 | 2007 | 57630
ESU

Chinook salmon

(Oncorhynchus tshawytscha)

Upper Columbia River spring-run ESU

Il oesignated Critical Habitat

e (777 species Accessible Range

l:l Historical Watershed: Anthropogenically Blocked

0 40 80 160 Kilometers
el T T T N

>z

Figure 25. Chinook salmon, Upper Columbia River spring-run ESU range and designated
critical habitat

Species Description. Chinook salmon are the largest of the Pacific salmon. Spawning adults are
olive to dark maroon in color, without conspicuous streaking or blotches on the sides. Spawning
males are darker than females, and have a hooked jaw and slightly humped back. They can be
distinguished from other spawning salmon by the color pattern, particularly the spotting on the
back and tail, and by the dark, solid black gums of the lower jaw (Moyle 2002b). Upper
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Columbia River spring-run Chinook salmon ESU was listed as an endangered species under the
ESA on March 24, 1999 (64 FR 14308). NMFS reaffirmed the listing on June 28, 2005 (70 FR
37160). The Snake River spring/summer Chinook salmon ESU includes all naturally spawned
populations of spring/summer Chinook salmon in the mainstem Snake River and the Tucannon
River, Grand Ronde River, Imnaha River, and Salmon River subbasins as well as spring/summer
Chinook salmon from 11 artificial propagation programs (NMFS 2016c). This ESU includes
naturally spawned spring-run Chinook salmon originating from Columbia River tributaries
upstream of the Rock Island Dam and downstream of Chief Joseph Dam (excluding the
Okanogan River subbasin). Also, spring-run Chinook salmon from six artificial propagation
programs.

Status. The Upper Columbia spring Chinook ESU includes three extant populations (Wenatchee,
Entiat, and Methow), as well as one extinct population in the Okanogan subbasin (ICBTRT
2003). All three populations continued to be rated at low risk for spatial structure but at high risk
for diversity criteria. Large-scale supplementation efforts in the Methow and Wenatchee Rivers
are ongoing, intended to counter short-term demographic risks given current average survival
levels and the associated year-to-year variability. Under the current recovery plan, habitat
protection and restoration actions are being implemented that are directed at key limiting factors.
Although the status of the ESU has improved relative to measures available at the time of listing,
all three populations remain at high risk (NWFSC 2015).

Life history. Adult Spring Chinook in the Upper Columbia Basin begin returning from the ocean
in the early spring, with the run into the Columbia River peaking in mid-May. Spring Chinook
enter the Upper Columbia tributaries from April through July. After migration, they hold in
freshwater tributaries until spawning occurs in the late summer, peaking in mid to late August.
Juvenile spring Chinook spend a year in freshwater before migrating to salt water in the spring of
their second year of life. Most Upper Columbia spring Chinook return as adults after two or three
years in the ocean. Some precocious males, or jacks, return after one winter at sea. A few other
males mature sexually in freshwater without migrating to the sea. However, four and five year
old fish that have spent two and three years at sea, respectively, dominate the run. Fecundity
ranges from 4,200 to 5,900 eggs, depending on the age and size of the female.

Juvenile Chinook salmon forage in shallow areas with protective cover, such as tidally
influenced sandy beaches and vegetated zones (Healey et al. 1991). Cladocerans, copepods,
amphipods, and larvae of diptera, as well as small arachnids and ants are common prey items
(Kjelson et al. 1982a; MacFarlane and Norton 2002). Upon reaching the ocean, juvenile Chinook
salmon feed voraciously on larval and juvenile fishes, plankton, and terrestrial insects (Healey et
al. 1991; MacFarlane and Norton 2002). Chinook salmon grow rapidly in the ocean environment,
with growth rates dependent on water temperatures and food availability.
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Table 52. Temporal distribution of Chinook salmon, Upper Columbia River spring-run
ESU

Life History phase Jan Feb Mar | Apr | May | .Jun| Jul | Aug | Sep Oct Nov Dec

Entering Fresh Water Present
(adults/jacks)

Present

Spawning

Incubation (eggs)
Emergence Present Present
(alevin to fry phases)

Rearing and migration Present

{Juveniles)

Population Dynamics

Abundance. For all populations, average abundance over the recent 10-year period is below the
average abundance thresholds that the ICTRT identifies as a minimum for low risk (ICTRT
2008a; ICTRT 2008b; ICTRT 2008c). The geometric mean spawning escapements from 1997 to
2001 were 273 for the Wenatchee population, 65 for the Entiat population, and 282 for the
Methow population. These numbers represent only 8 percent to 15 percent of the minimum
abundance thresholds. The five-year geometric mean remained low as of 2003.

Productivity / Population Growth Rate. Based on 1980-2004 returns, the lambda for this ESU
is estimated at 0.93 (meaning the population is not replacing itself) (Fisher and Hinrichsen 2006).
The long-term trend for abundance and lambda for individual populations indicate a decline for
all three populations (Good et al. 2005b). Short-term lambda values indicate an increasing trend
for the Methow population, but not for the Wenatchee and Entiat populations (ICTRT 2008a;
ICTRT 2008b; ICTRT 2008c).

Genetic Diversity. The ICTRT characterizes the diversity risk to all Upper Columbia River
(UCR) Spring-run Chinook populations as “high”. The high risk is a result of reduced genetic
diversity from homogenization of populations that occurred under the Grand Coulee Fish
Maintenance Project in 1939-1943.

Distribution. Spring Chinook currently spawn and rear in the upper main Wenatchee River
upstream from the mouth of the Chiwawa River, overlapping with summer Chinook in that area
(Peven et al. 1994). The primary spawning areas of spring Chinook in the Wenatchee subbasin
include Nason Creek and the Chiwawa, Little Wenatchee, and White rivers. (Hamstreet and
Carie 2003) described the current spawning distribution for spring Chinook in the Entiat
subbasin as the Entiat River (river mile 16.2 to 28.9) and the Mad River (river mile 32 1.5-5.0).
Spring Chinook of the Methow population currently spawn in the mainstem Methow River and
the Twisp, Chewuch, and 5 Lost drainages (Humling and Snow 2005; Scribner et al. 1993). A
few also spawn in Gold, Wolf, 6 and Early Winters creeks.

Designated Critical Habitat. NMFS designated critical habitat for Upper Columbia River
Spring-run Chinook salmon on September 2, 2005 (70 FR 52630). It includes all Columbia River
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estuarine areas and river reaches proceeding upstream to Chief Joseph Dam and several tributary
subbasins. PBFs considered essential for the conservation of Chinook salmon, Upper Columbia
River spring-run ESU are shown in Table 21.

Spawning and rearing PBFs are somewhat degraded in tributary systems by urbanization in
lower reaches, grazing in the middle reaches, and irrigation and diversion in the major upper
drainages. These activities have resulted in excess erosion of fine sediment and silt that smother
spawning gravel; reduction in flow quantity necessary for successful incubation, formation of
physical rearing conditions, and juvenile mobility. Moreover siltation further affects critical
habitat by reducing water quality through contaminated agricultural runoff; and removing natural
cover. Adult and juvenile migration PBFs are heavily degraded by Columbia River Federal dam
projects and a number of mid-Columbia River Public Utility District dam projects also obstruct
the migration corridor.

Recovery Goals. Recovery goals, objectives and detailed criteria for the Central Valley spring-
run Chinook are fully outlined in the 2016 Recovery Plan. The general recovery objectives are:

e Increase the abundance of naturally produced spring Chinook spawners within each
population in the Upper Columbia ESU to levels considered viable.

e Productivity 21 Increase the productivity (spawner:spawner ratios and smolts/redds) of
naturally produced spring Chinook within each population to levels that result in low risk
of extinction.

e Restore the distribution of naturally produced spring Chinook to previously occupied
areas (where practical) and allow natural patterns of genetic and phenotypic diversity to
be expressed.

Table 53. Summary of status; Chinook salmon, Upper Columbia River spring-run ESU

Criteria Description

Abundance / productivity All populations have low abundance and the long-term trend

trends in growth rate of the ESU is declining (the population is not
replacing itself).

Listing status Endangered

Attainment of recovery goals | Criteria not yet met

Condition of PBFs Spawning and rearing PBFs are degraded by urbanization and
irrigation water diversions; Migration PBFs degraded by
numerous dams; Elevated temperatures and environmental
mixtures anticipated in freshwater habitats; Of occupied
watersheds, 26 are of high and 5 are of medium conservation
value
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8.12  Chinook salmon, Upper Willamette River ESU
Table 54. Chinook salmon, Upper Willamette River ESU; overview table

Common LI Recent Recover Critical
Species Population | ESA Status | Review | Listing y .
Name Plan Habitat
Segment Year
Upper
Oncorhynchus | Chinook Willgﬁlette Threatened 2016 70 FR 2011 70 FR
tshawytscha salmon River ESU E— 37160 E— 52630

Chinook salmon
(Oncorhynchus tshawytscha)
Upper Willamette River ESU

gljolﬁ‘f

Il o<sionatea critical Habitat
] |:| Historical Watershed: Anthropogenically Blocked

[/ species Accessible Range

0 25 50 100 Kilometers
s e

Figure 26. Chinook salmon, Upper Willamette River ESU range and designated critical

habitat

Species Description. Chinook salmon are the largest of the Pacific salmon. Spawning adults are
olive to dark maroon in color, without conspicuous streaking or blotches on the sides. Spawning
males are darker than females, and have a hooked jaw and slightly humped back. They can be
distinguished from other spawning salmon by the color pattern, particularly the spotting on the

back and tail, and by the dark, solid black gums of the lower jaw (Moyle 2002b). Upper

Willamette River Chinook salmon ESU was listed as an endangered species under the ESA on
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March 24, 1999 (64 FR 14308). NMFS reaftirmed the listing on June 28, 2005 (70 FR 37160).
This ESU includes naturally spawned spring-run Chinook salmon originating from the
Clackamas River and from the Willamette River and its tributaries above Willamette Falls. Also,
spring-run Chinook salmon from six artificial propagation programs.

Status. The Upper Willamette River Chinook ESU is considered to be extremely depressed,
likely numbering less than 10,000 fish compared to a historical abundance estimate of 300,000
(Myers et al. 2003). There are seven demographically independent populations of spring-run
Chinook salmon in the Upper Willamette River (UWR) Chinook salmon ESU: Clackamas,
Molalla, North Santiam, South Santiam, Calapooia, McKenzie, and the Middle Fork Willamette
(Myers et al. 2006). Currently, significant natural production occurs in only the Clackamas and
McKenzie populations (McElhany et al. 2007a). Juvenile spring Chinook produced by hatchery
programs are released throughout many of the subbasins and adult Chinook returns to the ESU
are typically 80-90 percent hatchery origin fish. Access to historical spawning and rearing areas
is restricted by large dams in the four historically most productive tributaries, and in the absence
of effective passage programs will continue to be confined to more lowland reaches where land
development, water temperatures, and water quality may be limiting. Pre-spawning mortality
levels are generally high in the lower tributary reaches where water temperatures and fish
densities are generally the highest.

Life history. Upper Willamette River Chinook salmon exhibit an earlier time of entry into the
Columbia River than other spring-run Chinook salmon ESUs (Myers et al. 1998b). Adults appear
in the lower Willamette River in February, but the majority of the run ascends Willamette Falls
in April and May, with a peak in mid- to late May. However, present-day salmon ascend the
Willamette Falls via a fish ladder. Consequently, the migration of spring Chinook salmon over
Willamette Falls extends into July and August (overlapping with the beginning of the introduced
fall-run of Chinook salmon).

The adults hold in deep pools over summer and spawn in late fall or early winter when winter
storms augment river flows. Fry may emerge from February to March and sometimes as late as
June (Myers et al. 2006). Juvenile migration varies with three distinct juvenile emigration
“runs”: fry migration in late winter and early spring; sub-yearling (0 yr +) migration in fall to
early winter; and yearlings (1 yr +) migrating in late winter to spring. Sub-yearlings and
yearlings rear in the mainstem Willamette River where they also use floodplain wetlands in the
lower Willamette River during the winter-spring floodplain inundation period.

Juvenile Chinook salmon forage in shallow areas with protective cover, such as tidally
influenced sandy beaches and vegetated zones (Healey et al. 1991). Cladocerans, copepods,
amphipods, and larvae of diptera, as well as small arachnids and ants are common prey items
(Kjelson et al. 1982a; MacFarlane and Norton 2002). Upon reaching the ocean, juvenile Chinook
salmon feed voraciously on larval and juvenile fishes, plankton, and terrestrial insects (Healey et
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al. 1991; MacFarlane and Norton 2002). Chinook salmon grow rapidly in the ocean environment,
with growth rates dependent on water temperatures and food availability.

Table 55. Temporal distribution of Chinook salmon, Upper Willamette River ESU

Life History phase Jan Feb Mar Apr May | Jun | Jul Aug Sep Oct MNov Dec
Entering Fresh Water
F_ Present

(adults/jacks)
Spawning Present
Incubation [eggs) Present
Emergence

& N B Present Present
(alevin ta fry phases)
Rearing and migration P t
(juveniles) ==

Population Dynamics

Abundance. The UWR Chinook ESU is considered to be extremely depressed, likely numbering
less than 10,000 fish compared to a historical abundance estimate of 300,000 (Myers et al. 2003).
Currently, significant natural production occurs in only the Clackamas and McKenzie
populations (McElhany et al. 2007a).

Table 56. Upper Willamette River Chinook salmon independent populations core (C) and
genetic legacy (G) populations and hatchery contributions (Good et al. 2005).

. . Historical Most Recent Hatchery Abundance
Functionally Independent Populations Spawner o
Abundance Contributions
Abundance

Clackamas River (C) Unknown 2,910 64%
Molalla River Unknown 52 redds >93%

North Santiam River (C) Unknown ~7.1 rpm >95%
South Santiam River Unknown 982 redds >84%
Calapooia River Unknown 16 redds 100%

McKenzie River (C,G) Unknown ~2,470 26%
Middle Fork Willamette River (C) Unknown 235 redds >39%

Total >70,000 ~9,700 Mostly hatchery

Productivity / Population Growth Rate The spring Chinook salmon in the McKenzie River is
the only remaining self-sustaining naturally reproducing independent population. The other
natural-origin populations in this ESU have very low current abundances, and long- and short-
term population trends are negative.

Genetic Diversity Access of fall-run Chinook salmon to the upper Willamette River and the
mixing of hatchery stocks within the ESU have threatened the genetic integrity and diversity of
the species. Much of the genetic diversity that existed between populations has been
homogenized (Myers et al. 2006).
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Distribution Radio-tagging results from 2014 suggest that few fish strayed into west-side
tributaries (no detections) and relatively fewer fish were unaccounted for between Willamette
Falls and the tributaries, 12.9 percent of clipped fish and 5.3 percent of unclipped fish (Jepson et
al. 2015). In contrast to most of the other populations in this ESU, McKenzie River Chinook
salmon have access to much of their historical spawning habitat, although access to historically
high quality habitat above Cougar Dam (South Fork McKenzie River) is still limited by poor
downstream juvenile passage. Similarly, natural-origin returns to the Clackamas River have
remained flat, despite adults having access to much of their historical spawning habitat.
Although returning adults have access to most of the Calapooia and Molalla basin, habitat
conditions are such that the productivity of these systems is very low. Natural-origin spawners in
the Middle Fork Willamette River in the last 10 years consisted solely of adults returning to Fall
Creek. While these fish contribute to the Demographically Independent Populations (DIP) and
ESU, at best the contribution will be minor. Finally, improvements were noted in the North and
South Santiam DIPs. The increase in abundance in both DIPs was in contrast to the other DIPs
and the counts at Willamette Falls. While spring-run Chinook salmon in the South Santiam DIP
have access to some of their historical spawning habitat, natural origin spawners in the North
Santiam are still confined to below Detroit Dam and subject to relatively high prespawning
mortality rates (NWFSC 2015).

Designated Critical Habitat NMFS designated critical habitat for this species on September 2,
2005 (70 FR 52630). Designated critical habitat includes all Columbia River estuarine areas and
river reaches proceeding upstream to the confluence with the Willamette River as well as
specific stream reaches in a number of subbasins. PBFs considered essential for the conservation
of Chinook salmon, Upper Willamette River ESU are shown in Table 21.

The current condition of PBFs of the UWR Chinook salmon critical habitat indicates that
migration and rearing PBFs are not currently functioning or are degraded. These conditions
impact their ability to serve their intended role for species conservation. The migration PBF is
degraded by dams altering migration timing and water management altering the water quantity
necessary for mobility and survival. Migration, rearing, and estuary PBFs are also degraded by
loss of riparian vegetation and instream cover. Pollutants such as petroleum products, fertilizers,
pesticides, and fine sediment enter the stream through runoff, point source discharge, drift during
application, and non-point discharge where agricultural and urban development occurs.
Degraded water quality in the lower Willamette River where important floodplain rearing habitat
is present affects the ability of this habitat to sustain its role to conserve the species.

Recovery Goals. Recovery goals, objectives and detailed criteria for the Upper Willamette River

Chinook are fully outlined in the 2011 Recovery Plan. The 2011 recovery plan outlines five

potential scenario options for meeting the viability criteria for recovery. Of the five scenarios,

scenario 1 reportedly represented the most balanced approach given limitations in some

populations. The approach in this Plan to achieve ESU delisting of UWR Chinook salmon is to
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recover the McKenzie (core and genetic legacy population) and the Clackamas populations to an
extinction risk status of very low risk (beyond minimal viability thresholds), to recover the North
Santiam and Middle Fork Willamette populations (core populations) to an extinction risk status
of low risk, to recover the South Santiam population to moderate risk, and improve the status of
the remaining populations from very high risk to high risk.

Table 57. Summary of status; Chinook salmon, Upper Willamette River ESU

Criteria Description
Abundance / productivity Only one of seven remaining naturally reproducing
trends independent populations. Unknown historical abundance.

Declining trends with a high hatchery-produced fraction.

Listing status Threatened

Attainment of recovery goals | Criteria not yet met

Condition of PBFs Migration, rearing, and estuary PBFs are degraded by dams,
water management, loss of riparian vegetation, and quality of
floodplain habitat; Elevated temperatures and environmental
mixtures anticipated in freshwater habitats; Of 59 assessed
watersheds, 22 are of high and 18 are of medium conservation
value
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8.13 Coho salmon, Central California Coast ESU

Table 58. Coho salmon, central California coast ESU; overview table

Common Recent Recovery | Ciritical
Species Name ESU ESA Status R;:;erw Listing Plan Habitat
Central
Oncorhynchus Coho California Endancered | 2016 70 FR 2012 64 FR
kisutch salmon Coast g =201 37160 | 5 24049

Coho salmon
(Oncorhynchus kisutch)
Central California Coast ESU

m Species Accessible Range

[ ] Historical Watershed: Anthropogenically Blocked

adeney Seagrount

0 30 60 120 Kilometers
|

Figure 27. Coho salmon, central California coast ESU range

Species Description Coho salmon are an anadromous species (i.e., adults migrate from marine
to freshwater streams and rivers to spawn). Adult coho salmon are typically about two feet long
and eight pounds. Coho have backs that are metallic blue or green, silver sides, and light bellies;
spawners are dark with reddish sides; and when coho salmon are in the ocean, they have small
black spots on the back and upper portion of the tail. Central California coast coho salmon ESU
was listed as threatened under the ESA on October 31, 1996 (64 FR 56138). NMFS re-classified
the ESU as endangered on June 28, 2005 (70 FR 37160). This ESU includes naturally spawned
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coho salmon originating from rivers south of Punta Gorda, California to and including Aptos
Creek, as well as such coho salmon originating from tributaries to San Francisco Bay. Also, coho
salmon from three artificial propagation programs.

Status The low survival of juveniles in freshwater, in combination with poor ocean conditions,
has led to the precipitous declines of Central California Coast (CCC) coho salmon populations.
Most independent CCC coho salmon populations remain at critically low levels, with those in the
southern Santa Cruz Mountains strata likely extirpated. Data suggests some populations show a
slight positive trend in annual escapement, but the improvement is not statistically significant.
Overall, all CCC coho salmon populations remain, at best, a slight fraction of their recovery
target levels, and, aside from the Santa Cruz Mountains strata, the continued extirpation of
dependent populations continues to threaten the ESU’s future survival and recovery. The
evaluation of current habitat conditions and ongoing and future threats led to the conclusion that
summer and winter rearing survival are very low due to impaired instream habitats. These
impairments were due to a lack of complexity formed by instream wood, high sediment loads,
lack of refugia habitats during winter, low summer flows and high instream temperatures.
Additionally, populations throughout the ESU, but particularly at the southern end of the range,
are likely to be significantly impacted by climate change in the future (NMFS 2012).

Life history Central California Coast coho salmon typically enter freshwater from November
through January, and spawn into February or early March (Moyle 2002a). The upstream
migration towards spawning areas coincides with large increases in stream flow (Hassler 1987).
Coho salmon often are not able to enter freshwater until heavy rains have caused breaching of
sand bars that form at the mouths of many coastal California streams. Spawning occurs in
streams with direct flow to the ocean, or in large river tributaries (Moyle 2002b). Female coho
salmon choose a site to spawn at the head of a riffle, just downstream of a pool where water flow
changes from slow to turbulent, and where medium to small size gravel is abundant (Moyle
2002b).

Eggs incubate in redds from November through April, and hatch into “alevins” after a period of
35-50 days (Shapovalov and Taft 1954b). The period of incubation is inversely related to water
temperature. Alevins remain in the gravel for two to ten weeks then emerge into the water
column as young juveniles, known as “fry”. Juveniles, or fry, form schools in shallow water
along the undercut banks of the stream to avoid predation. The juveniles feed heavily during this
time, and as they grow they set up individual territories. Juveniles are voracious feeders,
ingesting any organism that moves or drifts over their holding area. The juvenile’s diet is mainly
aquatic insect larvae and terrestrial insects, but small fish are taken when available (Moyle
2002a).

After one year in freshwater juvenile coho salmon undergo physiological transformation into
“smolts” for outmigration to the ocean. Smolts may spend time residing in the estuarine habitat
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prior to ocean entry, to allow for the transition to the saline environment. After entering the
ocean, the immature salmon initially remain in the nearshore waters close to their natal stream.
They gradually move northward, generally staying over the continental shelf (Brown et al. 1994).
After approximately two years at sea, adult coho salmon move slowly homeward. Adults begin
their freshwater migration upstream after heavy fall or winter rains breach the sandbars at the
mouths of coastal streams (Sandercock 1991) and/or flows are sufficient to reach upstream
spawning areas.

Table 59. Temporal distribution of Coho salmon, central California coast ESU

Life History phase Jan [ Feb Mar Apr May Jun Jul Aug Sep Oct Mov [ Dec
Entering Fresh Water P t p nt
(adultsfjacks) fEsen rese
Spawning Present Present
Incubation (eggs) Present Present
Emergence

(alevin to fry phases) Present Present
Rearing and migration

(juveniles) Present

Population Dynamics

Abundance. Limited information exists on the abundance of coho salmon within the CCC coho
salmon ESU. About 200,000 to 500,000 coho salmon were produced statewide in the 1940s
(Good et al. 2005b). This escapement declined to about 99,000 by the 1960s with approximately
56,000 (56 percent) originating from streams within the CCC coho salmon ESU. The estimated
number of coho salmon produced within the ESU in 2011 was between 2,000 and 3,000 wild
adults (Gallagher et al. 2010).

Productivity / Population Growth Rate. Within the Lost Coast — Navarro Point stratum,
current population sizes range from 4 percent to 12 percent of proposed recovery targets, with
two populations (Albion River and Big River, respectively) at or below their high-risk
depensation thresholds. Most independent populations show positive but non-significant
population trends. Dependent populations within the stratum have declined significantly since
2011. Similar results were obtained immediately south within the Navarro Point — Gualala Point
stratum, where two of the three largest independent populations, the Navarro and Garcia rivers,
have averaged 257 and 46 adult returns, respectively, during the past six years (both populations
are at or below their high-risk depensation threshold). Data from the three dependent populations
within the stratum (Brush, Greenwood and Elk creeks) suggest little to no adult coho salmon
escapement since 2011. In the Russian River and Lagunitas Creek watersheds, which are the two
largest within the Central Coast strata, recent coho salmon population trends suggest limited
improvement, although both populations remain well below recovery targets. Likewise, most
dependent populations within the strata remain at very low levels, although excess broodstock
adults from the Russian River and Olema Creek were recently stocked into Salmon Creek and
the subsequent capture of juvenile fish indicates successful reproduction occurred. Finally, recent
sampling within Pescadero Creek and San Lorenzo River, the only two independent populations
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within the Santa Cruz Mountains strata, suggest coho salmon have likely been extirpated within
both basins. A bright spot appears to be the recent improvement in abundance and spatial
distribution noted within the strata’s dependent populations; Scott Creek experienced the largest
coho salmon run in a decade during 2014/15, and researchers recently detected juvenile coho
salmon within four dependent watersheds where they were previously thought to be extirpated
(San Vincente, Waddell, Soquel and Laguna creeks

Genetic Diversity. Hatchery raised smolt have been released infrequently but occasionally in
large numbers in rivers throughout the ESU (Bjorkstedt et al. 2005). Releases have included
transfer of stocks within California and between California and other Pacific states as well as
smolt raised from eggs collected from native stocks. However, genetic studies show little
homogenization of populations, i.e., transfer of stocks between basins have had little effect on
the geographic genetic structure of CCC coho salmon (Sonoma County Water Agency (SCWA)
2002). The CCC coho salmon likely has considerable diversity in local adaptations given that the
ESU spans a large latitudinal diversity in geology and ecoregions, and include both coastal and
inland river basins.

Distribution. The TRT identified 11 “functionally independent”, one “potentially independent”
and 64 “dependent” populations in the CCC coho salmon ESU (Bjorkstedt et al., 2005 with
modifications described in Spence et al. 2008). The 75 populations were grouped into five
Diversity Strata. ESU spatial structure has been substantially modified due to lack of viable
source populations and loss of dependent populations. One of the two historically independent
populations in the Santa Cruz mountains (i.e., South of the Golden Gate Bridge) is extirpated
(Good et al. 2005b; Spence et al. 2008a). Coho salmon are considered effectively extirpated from
the San Francisco Bay (NMFS 2001; Spence et al. 2008a). The Russian River is of particular
importance for preventing the extinction and contributing to the recovery of CCC coho salmon
(NOAA 2013). The Russian River population, once the largest and most dominant source
population in the ESU, is now at high risk of extinction because of low abundance and failed
productivity (Spence et al. 2008a). The Lost Coast to Navarro Point to the north contains the
majority of coho salmon remaining in the ESU.

Designated Critical Habitat. Critical habitat for the CCC coho salmon ESU was designated on
May 5, 1999 (64 FR 24049). It encompasses accessible reaches of all rivers (including estuarine
areas and tributaries) between Punta Gorda and the San Lorenzo River (inclusive) in California.
Critical habitat for this species also includes two streams entering San Francisco Bay: Arroyo
Corte Madera Del Presidio and Corte Madera Creek. PBFs considered essential for the
conservation of Coho salmon, central California coast ESU are:

e Within the range of both ESUs, the species’ life cycle can be separated into 5 essential
habitat types:
1. Juvenile summer and winter rearing areas;
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juvenile migration corridors;

areas for growth and development to adulthood;
adult migration corridors; and

spawning areas.

e ol

e Essential features of coho critical habitat include adequate
1. substrate,
2. water quality,
3. water quantity,
4. water temperature,
5. water velocity,
6. cover/shelter,
7. food,

8. riparian vegetation,

9. space, and

10. safe passage conditions.

NMEFS (2008) evaluated the condition of each habitat attribute in terms of its current condition
relative to its role and function in the conservation of the species. The assessment of habitat for
this species showed a distinct trend of increasing degradation in quality and quantity of all PBFs
as the habitat progresses south through the species range, with the area from the Lost Coast to the
Navarro Point supporting most of the more favorable habitats and the Santa Cruz Mountains
supporting the least. However, all populations are generally degraded regarding spawning and
incubation substrate, and juvenile rearing habitat. Elevated water temperatures occur in many
streams across the entire ESU.

Recovery Goals See the 2012 Recovery Plan for complete down listing/delisting criteria for
each of the following recovery goals (NMFS 2012):

1. Prevent extinction by protecting existing populations and their habitats;

2. Maintain current distribution of coho salmon and restore their distribution to previously
occupied areas essential to their recovery;

3. Increase abundance of coho salmon to viable population levels, including the expression
of all life history forms and strategies;

4. Conserve existing genetic diversity and provide opportunities for interchange of genetic
material between and within meta populations;

5. Maintain and restore suitable freshwater and estuarine habitat conditions and
characteristics for all life history stages so viable populations can be sustained naturally;

6. Ensure all factors that led to the listing of the species have been ameliorated; and
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7. Develop and maintain a program of monitoring, research, and evaluation that advances
understanding of the complex array of factors associated with coho salmon survival and
recovery and which allows for adaptively managing our approach to recovery over time.

Table 60. Summary of status; Coho salmon, central California coast ESU

Criteria Description

Abundance / productivity Stable population trend, low abundances, fragmented
trends populations, supported by hatchery propagation.
Listing status Endangered

Attainment of recovery goals | Criteria not yet met

Condition of PBFs Degradation in quality and quantity of PBFs, especially in
southern end of range; Rearing PBFs degraded by loss of
suitable incubation substrate and loss of habitat; Elevated
temperatures anticipated in freshwater habitats;
Environmental mixtures anticipated in freshwater habitats
may impact PBFs
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8.14 Coho salmon, Lower Columbia River ESU

Table 61. Coho salmon, lower Columbia River ESU; overview table

Common Recent Recovery | Ciritical
Species Name ESU ESA Status | Review | Listing Plan Habitat
Year
Oncorhynchus Coho Lower 70 FR 81 FR
kisutch | salmon | Columbia River | Threatened | 2016 | 3,5, | 2013 9251

Coho salmon
(Oncorhynchus kisutch)
Lower Columbia River ESU
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Figure 28. Coho salmon, lower Columbia River ESU range and designated critical habitat

Species Description Coho salmon are an anadromous species (i.e., adults migrate from marine
to freshwater streams and rivers to spawn). Adult coho salmon are typically about two feet long
and eight pounds. Coho have backs that are metallic blue or green, silver sides, and light bellies;
spawners are dark with reddish sides; and when coho salmon are in the ocean, they have small
black spots on the back and upper portion of the tail. Lower Columbia River coho salmon ESU

was listed as threatened under the ESA on June 28, 2005 (70 FR 37160). This ESU includes

naturally spawned coho salmon originating from the Columbia River and its tributaries
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http://www.westcoast.fisheries.noaa.gov/publications/status_reviews/salmon_steelhead/2016/2016_lower-columbia.pdf
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https://www.federalregister.gov/documents/2016/02/24/2016-03409/endangered-and-threatened-species-designation-of-critical-habitat-for-lower-columbia-river-coho

downstream from the Big White Salmon and Hood Rivers (inclusive) and any such fish
originating from the Willamette River and its tributaries below Willamette Falls. Also, coho
salmon from 21 artificial propagation programs.

Status Recovery efforts have likely improved the status of a number of coho salmon
demographically independent populations (DIPs), abundances are still at low levels and the
majority of the DIPs remain at moderate or high risk. For the lower Columbia River region, land
development and increasing human population pressures will likely continue to degrade habitat,
especially in lowland areas. Although populations in this ESU have generally improved,
especially in the 2013/14 and 2014/15 return years, recent poor ocean conditions suggest that
population declines might occur in the upcoming return years. Regardless, this ESU is still
considered to be at moderate risk (NWFSC 2015a).

Life history Lower Columbia River coho salmon are typically categorized into early- and late-
returning stocks. Early-returning (Type S) adult coho salmon enter the Columbia River in mid-
August and begin entering tributaries in early September, with peak spawning from mid-October
to early November. Late-returning (Type N) coho salmon pass through the lower Columbia from
late September through December and enter tributaries from October through January. Most
spawning occurs from November to January, but some occurs as late as March (LCFRB 2010b).

Coho salmon typically spawn in small to medium, low- to-moderate elevation streams from
valley bottoms to stream headwaters. Coho salmon construct redds in gravel and small cobble
substrate in pool tailouts, riffles, and glides, with sufficient flow depth for spawning activity
(NMEFS 2013b). Eggs incubate over late fall and winter for about 45 to 140 days, depending on
water temperature, with longer incubation in colder water. Fry may thus emerge from early
spring to early summer (ODFW 2010). Juveniles typically rear in freshwater for more than a
year. After emergence, coho salmon fry move to shallow, low-velocity rearing areas, primarily
along the stream edges and inside channels. Juvenile coho salmon favor pool habitat and often
congregate in quiet backwaters, side channels, and small creeks with riparian cover and woody
debris. Side-channel rearing areas are particularly critical for overwinter survival, which is a key
regulator of freshwater productivity (LCFRB 2010b).

Most juvenile coho salmon migrate seaward as smolts in April to June, typically during their
second year. Salmon that have stream-type life histories, such as coho, typically do not linger for
extended periods in the Columbia River estuary, but the estuary is a critical habitat used for
feeding during the physiological adjustment to salt water. Juvenile coho salmon are present in
the Columbia River estuary from March to August. Columbia River coho salmon typically range
throughout the nearshore ocean over the continental shelf off of the Oregon and Washington
coasts. Early-returning (Type S) coho salmon are typically found in ocean waters south of the
Columbia River mouth. Late-returning (Type N) coho salmon are typically found in ocean
waters north of the Columbia River mouth. Most coho salmon sexually mature at age three,

145



except for a small percentage of males (called “jacks”) who return to natal waters at age two,
after only 5 to 7 months in the ocean (LCFRB 2010b).

Table 62. Temporal distribution of Coho salmon, lower Columbia River ESU

Life History phase lan | Feb Mar Apr May Jun Jul Aug Sep [ Oct | Nov | Dec
Entering Fresh Water
E Present Present

(adults/jacks)
Spawning Present Present
Incubation (eges) Present Present
Emergence

.g N _ Present
(alevin to fry phases)
Rearing and migration P
(juveniles) resent

Population Dynamics

Abundance. Although poor data quality prevents precise quantification, most populations are
believed to have very low abundance of natural-origin spawners (50 fish or fewer, compared to
historical abundances of thousands or tens of thousands).

Productivity / Population Growth Rate. Both the long- and short-term trend, and lambda for
the natural origin (late-run) portion of the Clackamas River coho salmon are negative but with
large confidence intervals (Good et al. 2005b). The short-term trend for the Sandy River
population is close to 1, indicating a relatively stable population during the years 1990 to 2002
(Good et al. 2005b). The long-term trend (1977 to 2002) for this same population shows that the
population has been decreasing (trend=0.54); there is a 43 percent probability that the median
population growth rate (lambda) was less than one. More recent spawning surveys indicate short-
term increases in natural production in the Clatskanie, Scappoose, and Mill/Abernathy/Germany
populations (Ford 2011a; ODFW 2010).

Genetic Diversity. The spatial structure of some populations is constrained by migration barriers
(such as tributary dams) and development in lowland areas. Low abundance, past stock transfers,
other legacy hatchery effects, and ongoing hatchery straying may have reduced genetic diversity
within and among coho salmon populations (LCFRB 2010a, ODFW 2010). It is likely that
hatchery effects have also decreased population productivity.

Distribution. The Lower Columbia River coho salmon ESU historically consisted of a total of
24 independent populations (see Table 6-2). Because NMFS had not yet listed the ESU in 2003
when the WLC TRT designated core and genetic legacy populations for other ESUs, there are no
such designations for Lower Columbia River coho salmon. However, the Clackamas and Sandy
subbasins contain the only populations in the ESU that have clear records of continuous natural
spawning (McElhany et al. 2007b).

146



Designated Critical Habitat. Critical habitat for the lower Columbia River coho salmon ESU
was designated on February 24, 2016 (81 FR 9252). PBFs considered essential for the
conservation of Coho salmon, lower Columbia River ESU are shown in Table 21.

Reduced complexity, connectivity, quantity, and quality of habitat used for spawning, rearing,
foraging, and migrating continues to be a concern for all four lower Columbia River listed
species. Loss of habitat from conversion to agricultural or urbanized uses continues to be a
particular concern throughout the lower Columbia River region, especially the loss of habitat
complexity in the lower tributary/mainstem Columbia River interface, and concomitant changes
in water temperature (LCFRB 2010b; NMFS 2013b; ODFW 2010). Toxic contamination through
the production, use, and disposal of numerous chemicals from multiple sources including
industrial, agricultural, medical and pharmaceutical, and common household uses that enter the
Columbia River in wastewater treatment plant effluent, stormwater runoff, and nonpoint source
pollution is a growing concern (Morace 2012).

Recovery Goals NMFS has developed the following delisting criteria for the Lower Columbia
River coho salmon ESU:

1. All strata that historically existed have a high probability of persistence or have a
probability of persistence consistent with their historical condition. High probability of
stratum persistence is defined as:

a. At least two populations in the stratum have at least a 95 percent probability of
persistence over a 100-year time frame (i.e., two populations with a score of 3.0
or higher based on the TRT’s scoring system).

b. Other populations in the stratum have persistence probabilities consistent with a
high probability of stratum persistence (i.e., the average of all stratum population
scores is 2.25 or higher, based on the TRT’s scoring system). (See Section 2.6 for
a brief discussion of the TRT’s scoring system.)

c. Populations targeted for a high probability of persistence are distributed in a way
that minimizes risk from catastrophic events, maintains migratory connections
among populations, and protects within-stratum diversity.

d. A probability of persistence consistent with historical condition refers to the
concept that strata that historically were small or had complex population
structures may not have met Criteria A through C, above, but could still be
considered sufficiently viable if they provide a contribution to overall ESU
viability similar to their historical contribution.

2. The threats criteria described in Section 3.2.2 of the 2013 recovery plan have been met.

Table 63. Summary of status; Coho salmon, lower Columbia River ESU

Criteria Description

Abundance / productivity 90 percent reduction in abundance of all independent

trends populations. Two of 25 populations have significant natural
production. Long and short term lambda projections remain
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negative. Diversity of populations remain in the high risk
category.

Listing status Threatened

Attainment of recovery goals | Criteria not yet met

Condition of PBFs Spawning and rearing PBFs are degraded by timber harvest,
agriculture, urbanization, loss of floodplain habitat, and
reduced natural cover; Migration PBFs impacted by dams;
Elevated temperatures and environmental mixtures
anticipated in freshwater habitats
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8.15 Coho salmon, Oregon Coast ESU

Table 64. Coho salmon, Oregon coast ESU; overview table

Common Recent Recovery | Ciritical

Species Name ESU ESA Status R;:;erw Listing Plan Habitat
Oncorhynchus Coho Oregon Coast 76 FR 73 FR
kisutch salmon s Threatened | 2016 | 35755 | 2016 | “7g1¢

Coho salmon
(Oncorhynchus kisutch)
Oregon Coast ESU

I cssignated critical Habitat
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Figure 29. Coho salmon, Oregon coast ESU range and designated critical habitat

Species Description Coho salmon are an anadromous species (i.e., adults migrate from marine
to freshwater streams and rivers to spawn). Adult coho salmon are typically about two feet long
and eight pounds. Coho have backs that are metallic blue or green, silver sides, and light bellies;

spawners are dark with reddish sides; and when coho salmon are in the ocean, they have small

black spots on the back and upper portion of the tail. Oregon coast coho salmon ESU was listed

as threatened under the ESA on August 10, 1998 (63 FR 42587). The listing was revisited and

confirmed as threatened on June 20, 2011 (76 FR 35755). This ESU includes naturally spawned
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http://www.westcoast.fisheries.noaa.gov/publications/status_reviews/salmon_steelhead/2016/2016_oc-coho.pdf
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http://www.nmfs.noaa.gov/pr/pdfs/fr/fr73-7916.pdf

coho salmon originating from coastal rivers south of the Columbia River and north of Cape
Blanco, and also coho salmon from one artificial propagation program: Cow Creek Hatchery
Program.

Status Findings by the NWFSC (2015a) and ODFW (2016) show many positive improvements
to Oregon Coast coho salmon in recent years, including positive long-term abundance trends and
escapement. Results from the NWFSC recent review show that while Oregon Coast coho salmon
spawner abundance varies by time and population, the total abundance of spawners within the
ESU has been generally increasing since 1999, with total abundance exceeding 280,000
spawners in three of the last five years. Overall, the NWFSC (2015a) found that increases in
Oregon Coast coho salmon ESU scores for persistence and sustainability clearly indicate that the
biological status of the ESU is improving, due in large part to management decisions (reduced
harvest and hatchery releases). It determined, however, that Oregon Coast coho salmon
abundance remains strongly correlated with marine survival rates.

Life history The anadromous life cycle of coho salmon begins in their home stream where they
emerge from eggs as ‘alevins’ (a larval life stage dependent on food stored in a yolk sac). These
very small fish require cool, slow moving freshwater streams with quiet areas such as backwater
pools, beaver ponds, and side channels (Reeves et al. 1989) to survive and grow through summer
and winter seasons. Current production of coho salmon smolts in the Oregon Coast coho salmon
ESU is particularly limited by the availability of complex stream habitat that provides the shelter
for overwintering juveniles during periods when flows are high, water temperatures are low, and
food availability is limited (ODFW 2007).

The Oregon Coast coho salmon follow a yearling-type life history strategy, with most juvenile
coho salmon migrating to the ocean as smolts in the spring, typically from as late as March into
June. Coho salmon smolts outmigrating from freshwater reaches may feed and grow in lower
mainstem and estuarine habitats for a period of days or weeks before entering the nearshore
ocean environment. The areas can serve as acclimation areas, allowing coho salmon juveniles to
adapt to saltwater. Research shows that substantial numbers of coho fry may also emigrate
downstream from natal streams into tidally influenced lower river wetlands and estuarine habitat
(Bass 2010; Chapman 1962; Koski 2009).

Oregon Coast coho salmon tend to make relatively short ocean migrations. Coho from this ESU
are present in the ocean from northern California to southern British Columbia, and even fish
from a given population can be widely dispersed in the coastal ocean, but the bulk of the ocean
harvest of coho salmon from this ESU are found off the Oregon coast. The majority of coho
salmon adults return to spawn as 3—year-old fish, having spent about 18 months in freshwater
and 18 months in salt water (Sandercock 1991). The primary exceptions to this pattern are
“‘jacks,’” sexually mature males that return to freshwater to spawn after only 5 to 7 months in the
ocean.
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Table 65. Temporal distribution of Coho salmon, Oregon coast ESU

Life History phase lan Feh Mar Apr May Jun Jul Aug Sep Oct | MNow | Dec
Entering Fresh Water

E Present Present
{adults/jacks)
Spawning Present Present
Incubation (eggs) Present Present
Emergence

.g N B Present Present

{alevin to fry phases)
Rearing and migration P
{juveniles) FEsEm.

Population Dynamics

Abundance. Results from the NWFSC recent review show that while Oregon Coast (OC) coho
salmon spawner abundance varies by time and population, the total abundance of spawners
within the ESU has been generally increasing since 1999, with total abundance exceeding
280,000 spawners in three of the last five years (NWFSC 2015a).

Productivity / Population Growth Rate. Most independent populations in the ESU showed an
overall increasing trend in abundance with synchronously high abundances in 2002-2003, 2009-
2011, and 2014, and low abundances in 2007, 2009, and 2015. This synchrony suggests the
overriding importance of marine survival to recruitment and escapement of Oregon Coast coho
salmon (NWFSC 2015a).

Genetic Diversity. While the 2008 biological review team status review concluded that there
was low certainty that ESU-level genetic diversity was sufficient for long-term sustainability in
the ESU (Wainwright et al. 2008), the recent NWFSC review suggests this is an unlikely
outcome. The observed upward trends in abundance and productivity and downward trends in
hatchery influence make decreases in genetic or life history diversity or loss of dependent
populations in recent years unlikely (NWFSC 2015a).

Distribution. The geographic setting for the Oregon Coast coho salmon ESU includes the
Pacific Ocean and the freshwater habitat (rivers, streams, and lakes) along the Oregon Coast
from the Necanicum River near Seaside on the north to the Sixes River near Port Orford on the
south. The Oregon/Northern California Coasts Technical Recovery Team identified 56 historical
populations that function collectively to form the Oregon Coast coho salmon ESU. The team
classified 21 of the populations as independent because they occur in basins with sufficient
historical habitat to have persisted through several hundred years of normal variations in marine
and freshwater conditions (NMFS 2016d).

Designated Critical Habitat. NMFS designated critical habitat for Oregon Coast coho salmon
on February 11, 2008 (73 FR 7816). PBFs considered essential for the conservation of Coho
salmon, Oregon coast ESU are shown in Table 21.
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o Freshwater spawning sites with water quantity and quality conditions and substrate
supporting spawning, incubation, and larval development.

The spawning PBF has been impacted in many watersheds from the inclusion of fine sediment
into spawning gravel from timber harvest and forestry related activities, agriculture, and grazing.
These activities have also diminished the channels’ rearing and overwintering capacity by
reducing the amount of large woody debris in stream channels, removing riparian vegetation,
disconnecting floodplains from stream channels, and changing the quantity and dynamics of
stream flows. The rearing PBF has been degraded by elevated water temperatures in 29 of the 80
HUC 5 watersheds; rearing PBF within the Nehalem, North Umpqua, and the inland watersheds
of the Umpqua subbasins have elevated stream temperatures. Water quality is impacted by
contaminants from agriculture and urban areas in low lying areas in the Umpqua subbasins, and
in coastal watersheds within the Siletz/Yaquina, Siltcoos, and Coos subbasins. Reductions in
water quality have been observed in 12 watersheds due to contaminants and excessive nutrition.
The migration PBF has been impacted throughout the ESU by culverts and road crossings that
restrict passage. As described above the PBFs vary widely throughout the critical habitat area
designated for OC coho salmon, with many watersheds heavily impacted with low quality PBFs
while habitat in other coho salmon bearing watersheds having sufficient quality for supporting
the conservation purpose of designated critical habitat.

Recovery Goals. See the 2016 Recovery Plan for detailed descriptions of the recovery goals and
delisting criteria (NMFS 2016d). In the simplest terms, NMFS will remove the Oregon Coast
coho salmon from federal protection under the ESA when we determine that:

e The species has achieved a biological status consistent with recovery—the best available
information indicates it has sufficient abundance, population growth rate, population
spatial structure, and diversity to indicate it has met the biological recovery goals.

e Factors that led to ESA listing have been reduced or eliminated to the point where federal
protection under the ESA is no longer needed, and there is reasonable certainty that the
relevant regulatory mechanisms are adequate to protect Oregon Coast coho salmon
sustainability.

Table 66. Summary of status; Coho salmon, Oregon coast ESU

Criteria Description
Abundance / productivity Drastic reductions in ESU abundance compared to historical
trends estimates. Highly variable abundances with periods of severe

declines followed by a year of increases. Long term trends
remain negative due to low abundances in the 1990s.

Listing status Threatened

Attainment of recovery goals | Criteria not yet met

152



Condition of PBFs

Rearing PBFs are degraded by elevated water temperature;
All PBFs degraded by reduced water quality from
contaminants and excess nutrients; Elevated temperatures and
environmental mixtures anticipated in freshwater habitats; Of
80 assessed watersheds, 45 are of high and 27 are of medium
conservation value
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8.16 Coho salmon, Southern Oregon/Northern California Coast ESU

Table 67. Coho salmon, Southern Oregon/Northern California ESU ; overview table

Common Recent Recovery | Ciritical
Species Name ESU ESA Status R;:;erw Listing Plan Habitat
Southern Oregon
Oncorhynchus Coho / Northern Threatened 2016 70 FR 2014 64 FR
kisutch salmon California I 37160 E— 24049

Coho salmon
(Oncorhynchus kisutch)
Southern Oregon / Northern California Coast ESU

m Species Accessible Range

I:l Historical Watershed: Anthropogenically Blocked
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Figure 30. Coho salmon, Southern Oregon/Northern California ESU range and designated

critical habitat

Species Description Coho salmon are an anadromous species (i.e., adults migrate from marine
to freshwater streams and rivers to spawn). Adult coho salmon are typically about two feet long
and eight pounds. Coho have backs that are metallic blue or green, silver sides, and light bellies;
spawners are dark with reddish sides; and when coho salmon are in the ocean, they have small

black spots on the back and upper portion of the tail. Southern Oregon / Northern California

Coast (SONCC) coho salmon ESU was listed as threatened under the ESA on May 6, 1997 (62
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FR 24588). The listing was revisited and confirmed as threatened on June 28, 2005 (70 FR
37160). This ESU includes naturally spawned coho salmon originating from coastal streams and
rivers between Cape Blanco, Oregon, and Punta Gorda, California. Also, coho salmon from three
artificial propagation programs.

Status Though population-level estimates of abundance for most independent populations are
lacking, the best available data indicate that none of the seven diversity strata appears to support
a single viable population as defined by the SONCC coho salmon technical recovery team’s
viability criteria (low extinction risk; Williams et al. (2008)). Further, 24 out of 31 independent
populations are at high risk of extinction and 6 are at moderate risk of extinction. Based on the
above discussion of the population viability parameters, and qualitative viability criteria
presented in Williams et al. (2008), NMFS concludes that the SONCC coho salmon ESU is
currently not viable and is at high risk of extinction. The primary causes of the decline are likely
long-standing human-caused conditions (e.g., harvest and habitat degradation), which
exacerbated the impacts of adverse environmental conditions (e.g., drought and poor ocean
conditions) (60 FR 38011; July 25, 1995).

Life history Coho salmon is an anadromous fish species that generally exhibits a relatively
simple 3-year life cycle. Adults typically begin their freshwater spawning migration in the late
summer and fall, spawn by mid-winter, and then die. The run and spawning times vary between
and within populations. Depending on river temperatures, eggs incubate in ‘‘redds’’ (gravel nests
excavated by spawning females) for 1.5 to 4 months before hatching as ‘‘alevins’’ (a larval life
stage dependent on food stored in a yolk sac). Once most of the yolk sac is absorbed, the 30 to 35
millimeter fish (then termed “fry”’) begin emerging from the gravel in search of shallow stream
margins for foraging and safety (Council 2004). Coho salmon fry typically transition to the
juvenile stage by about mid-June when they are about 50 to 60 mm, and both stages are
collectively referred to as “young of the year.” Juveniles develop vertical dark bands or “parr
marks”, and begin partitioning available instream habitat through aggressive agonistic
interactions with other juvenile fish (Quinn 2005). Juveniles rear in fresh water for up to 15
months, then migrate to the ocean as ‘‘smolts’’ in the spring. Coho salmon typically spend 2
growing seasons in the ocean before returning to their natal stream to spawn as 3 year-olds.

Some precocious males, called ‘‘jacks,”” return to spawn after only 6 months at sea (NMFS
2014a).
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Table 68. Temporal distribution of Coho salmon, Southern Oregon/Northern California
ESU

Life History phase Jan Feb Mar Apr May Jun Jul Aug Sep | Oct | MNowv | Dec
Entering Fresh Water
,E_ Present

jadults/jacks)
Spawning Present
Incubation [eggs) Present Present
Emergence

& N B Present Present
jalevin to fry phases)
Rearing and migration p ¢
(juveniles) resen

Population Dynamics

Abundance. Population-level estimates of abundance for most independent populations are
lacking. The best available data indicate that none of the seven diversity strata appears to support
a single viable population (one at low risk of extinction) as defined by in the viability criteria. In
fact, most of the 30 independent populations in the ESU are at high risk of extinction for
abundance because they are below or likely below their depensation threshold (NMFS 2014a).

Productivity / Population Growth Rate. Available data show that the 95 percent confidence
intervals for the slope of the regression line include zero for many populations, indicating that
whether the slope is negative or positive cannot be determined. However, there is 95 percent
confidence that the slope of the regression line is negative, indicating a decreasing trend, for Mill
Creek in the Smith River and Freshwater Creek in Humboldt Bay Tributaries. In contrast, there
is 95 percent confidence that the slope of the regression line is positive, indicating an increasing
trend, at Gold Ray Dam in the Upper Rogue River(NMFS 2014a).

Genetic Diversity. The primary factors affecting the genetic and life-history diversity of
SONCC coho salmon appear to be low population abundance and the influence of hatcheries and
out-of-basin introductions. The ESU’s current genetic variability and variation in life-history
likely contribute significantly to long-term risk of extinction. Given the recent trends in
abundance across the ESU, the genetic and life-history diversity of populations is likely very low
and is inadequate to contribute to a viable ESU (NMFS 2014a).

Distribution. The SONCC Coho Salmon ESU includes all naturally spawned populations of
coho salmon in coastal streams between Cape Blanco, Oregon and Punta Gorda, California, as
well as coho salmon produced by three artificial propagation programs: Cole Rivers Hatchery,
Trinity River Hatchery, and Iron Gate Hatchery. The ESU is comprised of 40 populations within
seven diversity strata. Recent information for SONCC coho salmon indicates that their
distribution within the ESU has been reduced and fragmented, as evidenced by an increasing
number of previously occupied streams from which they are now absent. However, extant
populations can still be found in all major river basins within the ESU (70 FR 37160; June 28,
2005).
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Designated Critical Habitat NMFS designated critical habitat for the SONCC coho salmon on
May 5, 1999 (64 FR 24049). PBFs considered essential for the conservation of Coho salmon,
Southern Oregon/Northern California ESU are shown in Table 46.

Critical habitat designated for the SONCC coho salmon is generally of good quality in northern
coastal streams. Spawning PBF has been degraded throughout the ESU by logging activities that
have increased fines in spawning gravel. Rearing PBF has been considerably degraded in many
inland watersheds from the loss of riparian vegetation resulting in unsuitably high water
temperatures. Rearing and juvenile migration PBFs have been reduced from the disconnection of
floodplains and off-channel habitat in low gradient reaches of streams, consequently reducing
winter rearing capacity.

Recovery Goals See the 2014 recovery plan for complete down listing/delisting criteria for this
ESU (NMFS 2014a).
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Table 69. Biological recovery objectives and criteria for SONCC coho salmon. All
Biological criteria must be met in a recovered ESU. Taken from (NMFS 2014a).

VSP Population Biological Recovery , , .1
Parameter Role Obijective Biological Recovery Criteria
The geometric mean of wild adults over 12
Core Achieve a low risk of years meets or exceeds the “low risk
extinction” threshold” of spawners for each core
Abundance . 234
population™™
. The annual number of wild adults is greater
Achieve a moderate or
Non-Core 1 . . . 2 than or equal to four spawners per IP-km
low risk of extinction -5
for each non-core population
Productivity Core and Population growth rate | Slope of regression of the geometric mean
Non-Core 1 is not negative of wild adults over the time series = zero®
c 4 Ensure populations are Annual within-population juvenile
orean . popt distribution > 80%"* of habitat®® (outside of
) Non-Core 1 widely distributed 7
Spatial a temperature mask’)
Structure Non-Core 2 . . . > 80% of accessible habitat® is occupied in
Achieve inter- and intra- s ) .
and L years following spawning of cohorts that
stratum connectivity . . ) 9
Dependent experienced high marine survival
Achieve low ar
Core and Proportion of hatchery-origin adults (pHOS)
moderate hatchery
Non-Core 1 . . < (0.05
. . impacts on wild fish
Diversity v
. . . ariation is present in migration timing,
Core and Achieve life-history P . g ) 8
Mon-Core 1 . . age structure, size and behavior. The
diversity . 10 . .
variation in these parameters™ is retained.

* Al applicable criteria must be met for each population in order for the ESU to be viable.

?5pe Table 4-2 for specific spawner abundance requirements needed to meet this objective.

*In the Shasta River, Upper Trinity River, and Upper Rogue River populations, IP above some anthropogenic dams was

excluded from the spawner target, so the low-risk threshold for these populations is based on the IP downstream of those

dams.

* Assess for at least 12 years, striving for a coefficient of variation [CV) of 15% or less at the population level (Crawford and
Rumsey 2011).

®Based on availabla rearing habitat within the watershed (Wainwright et al. 2008). For purposes of thase biolagical recavery
criteria, “available” means accessible. 80% of habitat occupied relates to a truth valus of +1.0,(trua: juveniles occupy a
high proportion of the available rearing habitat within the watershed (p. 56, Wainwright et al. 2008).

®The average for each of the three year classes over the 12 year period used for delisting evaluation must each mest this
criterion. Strive to detact a 15% change in distribution with 80% certainty (Crawford and Rumsey 2011).

williams et al. (2008) identified a threshold air temperature, above which juvenile coho salmon generally do not accur, and
identified areas with air temperatures over this threshold. These areas are considered to be within the temperature mask.
®If young-of-year are sampled, sampling would occur the spring following spawning of the cohorts experiencing high
marine survival. If 1+ juveniles are sampled, sampling would occur approximataly 1.5 years after spawning of the cohorts
experiencing high marine survival, but before outmigration to the estuary and ocean.

* High marine survival is defined as 10.2% for wild fish and 8% for hatchery fish; Sharr et al. 2000. If marine survival is not

high, then this criterion doas not apply.

*“This variation is documented in the population profiles in Chapters 7 to 46 of this plan.

Table 70. Summary of status; Coho salmon, Southern Oregon/Northern California ESU

Criteria Description

Abundance / productivity Data on population abundance and trends are limited for this
trends ESU. Trend data are variable throughout the ESU.

Listing status Threatened
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Attainment of recovery goals

Criteria not yet met

Condition of PBFs

Spawning PBFs are degraded by logging; Rearing and
migration PBFs degraded by loss of riparian vegetation and
loss of floodplain habitat; Elevated temperatures and
environmental mixtures anticipated in freshwater habitats
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8.17 Sockeye salmon, Ozette Lake ESU

Table 71. Sockeye salmon, Ozette Lake ESU; overview table

Common Recent Recovery | Critical

Species Name ESU ESA Status R;:;erw Listing Plan Habitat
Oncorhynchus | Sockeye Ozette Lake 70 FR 70 FR
nerka salmon Threatened | 2016 | 37169 | 2009 | 5630

Sockeye salmon
(Oncorhynchus nerka)
Ozette Lake ESU
- Designated Critical Habitat
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Figure 31. Sockeye salmon, Ozette Lake ESU range and designated critical habitat

Species Description The sockeye salmon is an anadromous species (i.e., adults migrate from

marine to freshwater streams and rivers to spawn), although some sockeye spend their entire
lives (about five years) in freshwater. Adult sockeye salmon are about three feet long and eight

pounds. Sockeyes are bluish black with silver sides when they are in the ocean, and they turn

bright red with a green head when they are spawning. On March 25, 1999, NMFS listed the
Ozette Lake sockeye salmon ESU as threatened (64 FR 14528) and reaffirmed the ESU’s status

as threatened on June 28, 2005 (70 FR 37160). This ESU includes naturally spawned sockeye
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salmon originating from the Ozette River and Ozette Lake and its tributaries. Also, sockeye
salmon from two artificial propagation programs.

Status NMFS listed the Ozette Lake sockeye salmon ESU because of habitat loss and
degradation from the combined effects of logging, road building, predation, invasive plant
species, and overharvest. Ozette Lake sockeye salmon have not been commercially harvested
since 1982 and only minimally harvested by the Makah Tribe since 1982 (0 to 84 fish per year);
there is no known marine fishing of this ESU. Overall abundance is substantially below
historical levels, and whether the decrease in abundance is a result of fewer spawning
aggregations, lower abundances in each aggregation, or a combination of both factors is
unknown. Regardless, this ESU’s viability has not improved, and the ESU would likely have a
low resilience to additional perturbations. However, recovery potential for the Ozette Lake
sockeye salmon ESU is good, particularly because of protections afforded it based on the lake’s
location within a national park (NMFS 2009d).

Life history Most sockeye salmon exhibit a lake-type life history (i.e., they spawn and rear in or
near lakes), though some exhibit a river-type life history. Spawning generally occurs in late
summer and fall, but timing can vary greatly among populations. In lakes, sockeye salmon
commonly spawn along “beaches” where underground seepage provides fresh oxygenated water.
Females spawn in three to five redds (nests) over a couple of days. Incubation period is a
function of water temperature and generally lasts 100-200 days (Burgner 1991). Sockeye salmon
spawn once, generally in late summer and fall, and then die (semelparity).

Sockeye salmon fry primarily rear in lakes; river-emerged and stream-emerged fry migrate into
lakes to rear. In the early fry stage from spring to early summer, juveniles forage exclusively in
the warmer littoral (i.e., shoreline) zone where they depend mostly on fly larvae and pupae,
copepods, and water fleas. Sub-yearling sockeye salmon move from the littoral habitat to a
pelagic (i.e., open water) existence where they feed on larger zooplankton; however, flies may
still make up a substantial portion of their diet. From one to three years after emergence, juvenile
sockeye salmon generally rear in lakes, though some river-spawned sockeye may migrate to sea
in their first year. Juvenile sockeye salmon feeding behaviors change as they transition through
life stages after emergence to the time of smoltification. Distribution in lakes and prey preference
is a dynamic process that changes daily and yearly depending on many factors including water
temperature, prey abundance, presence of predators and competitors, and size of the juvenile.
Peak emigration to the ocean occurs in mid-April to early May in southern sockeye populations
(lower than 52°N latitude) and as late as early July in northern populations (62°N latitude)
(Burgner 1991). Adult sockeye salmon return to their natal lakes to spawn after spending one to
four years at sea. The diet of adult salmon consists of amphipods, copepods, squid and other fish.
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Table 72. Temporal distribution of Sockeye salmon, Ozette Lake ESU

Life History phase Jan Feb Mar Apr | May | Jun | Jul | Aug | Sep | Oct | Mov Dec
Entering Fresh \Water
jadults/jacks)
Spawning Present Present
Incubation (eges) Present Present
Emergence

{alevin to fry phases)
Rearing and migraticn
{juveniles)

Present Present

Present

Present

Population Dynamics

Abundance. The historical abundance of Ozette Lake sockeye salmon is poorly documented, but
may have been as high as 50,000 individuals (Blum 1988). Kemmerich (Kemmerich 1945),
reported a decline in the run size since the 1920s weir counts and Makah Fisheries Management
(Makah Fisheries Management 2000) concluded a substantial decline in the Tribal catch of
Ozette Lake sockeye salmon occurred at the beginning of the 1950s. Whether decrease in
abundance compared to historic estimates is a result of fewer spawning aggregations, lower
abundances at each aggregation, or both, is unknown (Good et al. 2005b).

The most recent (1996-2006) escapement estimates (run size minus broodstock take) range from
a low of 1,404 in 1997 to a high of 6,461 in 2004, with a median of approximately 3,800
sockeye per year (geometric mean: 3,353) (Rawson et al. 2009). No statistical estimation of
trends is reported. However, comparing four year averages (to include four brood years in the
average since the species primarily spawn as four-year olds) shows an increase during the period
2000 to 2006: For return years 1996 to 1999 the run size averaged 2,460 sockeye salmon, for the
years 2000 to 2003 the run size averaged just over 4,420 fish, and for the years 2004 to 2006, the
three-year average abundance estimate was 4,167 sockeye (Data from appendix A in (Rawson et
al. 2009)). It is estimated that between 35,500 and 121,000 spawners could be normally carried
after full recovery (Hard et al. 1992).

Productivity / Population Growth Rate. The Ozette Lake sockeye salmon ESU is composed of
one historical population (Currens et al. 2009) with multiple spawning aggregations and two
populations from the Umbrella Creek and Big River sockeye hatchery programs. Historically, at
least four lake beaches were used for spawning; today only two beach spawning locations,
Allen’s and Olsen’s Beaches, are used. Additionally, spawning occurs in the two tributaries of
the hatchery programs (NWFSC 2015b). The historical abundance of Ozette Lake sockeye
salmon is poorly documented, but it may have been as high as 50,000 individuals (Blum 1988).
Declines began to be reported in the 1920s. For the period from 1977 to 2011 the estimated
annual number of natural spawners ranged from 699 to 5,313, well below the 31,250 — 121,000
viable population range proposed in the Lake Ozette sockeye recovery plan (Haggerty et al.
2009). The limited available data indicate that abundance of Lake Ozette sockeye did not change
substantially from the 2011 status review (Ford 2011b) to the 2015 review (NWFSC 2015b).
Productivity has fluctuated up and down over the last few decades, but overall appears to have
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remained stable (NWFSC 2015b). The proportion of beach spawners originating from the
hatchery is unknown, but straying is likely low.

Genetic Diversity. For the Ozette Lake sockeye salmon ESU, the proportion of beach spawners
is likely low; therefore, hatchery-originated fish are not likely to greatly affect the genetics of the
naturally-spawned population. However, Ozette Lake sockeye have a relatively low genetic
diversity compared to other sockeye salmon populations examined in Washington State
(Crewson et al. 2001). Genetic differences do occur among age cohorts. However, because
different age groups do not reproduce together, the population may be more vulnerable to
significant reductions in population structure due to catastrophic events or unfavorable
conditions affecting a single year class. Finally, actions identified in the Ozette Lake Sockeye
Salmon Hatchery and Genetics Management Plan are being implemented, but the tributary
hatchery reintroduction program will not reduce genetic diversity in the natural beach spawning

aggregation because there is very little straying of hatchery-origin fish to beach spawning areas
(NOAA 2016a).

Distribution. The Ozette Lake sockeye salmon ESU includes all naturally spawned aggregations
of sockeye salmon in Lake Ozette and streams and tributaries flowing into Lake Ozette,
Washington. The ESU also includes fish originating from two artificial propagation programs:
the Umbrella Creek and Big River sockeye hatchery programs.

Designated Critical Habitat. NMFS designated critical habitat for Ozette Lake sockeye salmon
on September 2, 2005 (70 FR 52630). It encompasses areas within the Hoh/Quillayute subbasin,
Ozette Lake, and the Ozette Lake watershed. PBFs considered essential for the conservation of
Sockeye salmon, Ozette Lake ESU are shown in Table 21.

Spawning habitat has been affected by loss of tributary spawning areas and exposure of much of
the available beach spawning habitat due to low water levels in summer. Further, native and non-
native vegetation as well as sediment have reduced the quantity and suitability of beaches for
spawning. The rearing PBF is degraded by excessive predation and competition with introduced
non-native species, and by loss of tributary rearing habitat. Migration habitat may be adversely
affected by high water temperatures and low water flows in summer which causes a thermal
block to migration (La Riviere 1991).

Recovery Goals Recovery goals, objectives and criteria for Ozette Lake sockeye salmon are
fully outlined in the 2009 recovery plan (NMFS 2009c).
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Table 73. Summary of proposed Lake Ozette sockeye viability criteria for naturally self-
sustaining adults. Taken from (NMFS 2009c¢)

VSP Parameter

Spatial Structure

Diversity

Abundance Planning Range 31.250 - 121.000 spawners. over a number
of years
Productivity Population growth rate stable or increasing

Proposed Criteria

Multiple spatially distinct and persistent
spawning aggregations across the historical
range of the population

Omne or more persistent spawning
aggregations from each major genetic and
life history group historically present
within the population

Table 74. Summary of status; Sockeye salmon, Ozette Lake ESU

Criteria

Description

Abundance / productivity
trends

Stable productivity rates, but abundance only 1 percent of
historical levels. Low genetic diversity and low resilience to
future perturbations.

Listing status

threatened

Attainment of recovery goals

criteria not yet met

Condition of PBFs

Rearing PBFs are degraded by excessive predation, invasive
species, and loss of habitat; Spawning and migration PBFs are
degraded by low water levels, loss of suitable spawning
habitat, and low summer water flows; Elevated temperatures
and environmental mixtures anticipated in freshwater
habitats; The entire watershed is of high conservation value
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8.18 Sockeye salmon, Snake River ESU

Table 75. Sockeye salmon, Snake River ESU; overview table

Species e ESU ESA Status gss::v:' Listin DRy Ll
p Name Year 8 Plan Habitat
Oncorhynchus | Sockeye Snake River 70 FR 58 FR
nerka salmon Endangered | 2016 | 3,75, | 2015 68543
N
|
£ 4
&
. Euied Sockeye salmon

(Oncorhynchus nerka)
Snake River ESU

% Species Range

250 Kilometers
| |
1

Figure 32. Sockeye salmon, Snake River ESU range and designated critical habitat

Species Description The sockeye salmon is an anadromous species (i.e., adults migrate from

marine to freshwater streams and rivers to spawn), although some sockeye spend their entire

lives (about five years) in freshwater. Adult sockeye salmon are about three feet long and eight
pounds. Sockeyes are bluish black with silver sides when they are in the ocean, and they turn
bright red with a green head when they are spawning. On November 20, 1991 NMFS listed the
Ozette Lake sockeye salmon ESU as endangered (70 FR 37160) and reaffirmed the ESU’s status
as endangered on June 28, 2005 (70 FR 37160). This ESU includes naturally spawned
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http://www.westcoast.fisheries.noaa.gov/publications/status_reviews/salmon_steelhead/multiple_species/final_2016_5-yr_review_snake_river_species.pdf
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anadromous and residual sockeye salmon originating from the Snake River basin, and also
sockeye salmon from one artificial propagation program: Redfish Lake Captive Broodstock
Program.

Status The Snake River sockeye salmon ESU includes only one population comprised of all
anadromous and residual sockeye salmon from the Snake River Basin, Idaho, as well as
artificially propagated sockeye salmon from the Redfish Lake captive propagation program.
Historical evidence indicates that the Snake River sockeye once had a range of life history
patterns, with spawning populations present in several of the small lakes in the Sawtooth Basin
(NMFS 2011). NMFS listed the Snake River sockeye salmon ESU because of habitat loss and
degradation from the combined effects of damming and hydropower development,
overexploitation, fisheries management practices, and poor ocean conditions. Recent effects of
climate change, such as reduced stream flows and increased water temperatures, are limiting
Snake River ESU productivity (NMFS 2016;). Adults produced through the captive propagation
program currently support the entire ESU. This ESU is still at extremely high risk across all four
basic risk measures (abundance, productivity, spatial structure, and diversity) and would likely
have a very low resilience to additional perturbations. Habitat improvement projects have
slightly decreased the risk to the species, but habitat concerns and water temperature issues
remain. Overall, although the status of the Snake River sockeye salmon ESU appears to be
improving, there is no indication that the biological risk category has changed (NWFSC 2015b).

Life history Most sockeye salmon exhibit a lake-type life history (i.e., they spawn and rear in or
near lakes), though some exhibit a river-type life history. Spawning generally occurs in late
summer and fall, but timing can vary greatly among populations. In lakes, sockeye salmon
commonly spawn along “beaches” where underground seepage provides fresh oxygenated water.
Females spawn in three to five redds (nests) over a couple of days. Incubation period is a
function of water temperature and generally lasts 100-200 days (Burgner 1991). Sockeye salmon
spawn once, generally in late summer and fall, and then die (semelparity).

Sockeye salmon fry primarily rear in lakes; river-emerged and stream-emerged fry migrate into
lakes to rear. In the early fry stage from spring to early summer, juveniles forage exclusively in
the warmer littoral (i.e., shoreline) zone where they depend mostly on fly larvae and pupae,
copepods, and water fleas. Sub-yearling sockeye salmon move from the littoral habitat to a
pelagic (i.e., open water) existence where they feed on larger zooplankton; however, flies may
still make up a substantial portion of their diet. From one to three years after emergence, juvenile
sockeye salmon generally rear in lakes, though some river-spawned sockeye may migrate to sea
in their first year. Juvenile sockeye salmon feeding behaviors change as they transition through
life stages after emergence to the time of smoltification. Distribution in lakes and prey preference
is a dynamic process that changes daily and yearly depending on many factors including water
temperature, prey abundance, presence of predators and competitors, and size of the juvenile.
Peak emigration to the ocean occurs in mid-April to early May in southern sockeye populations
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(lower than 52°N latitude) and as late as early July in northern populations (62°N latitude)
(Burgner 1991). Adult sockeye salmon return to their natal lakes to spawn after spending one to
four years at sea